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1. PROJECT LABORATORY ORGANIZATION AND 
RESPONSIBILITIES 

In accordance with United States Army Corps of Engineers (USACE), Buffalo District contract 
number W912P4-05-D-0001, delivery order number 0001, Earth Tech has prepared this Quality 
Assurance Project Plan (QAPP) for the former Guterl Specialty Steel Corporation site (Guterl 
Steel site), as part of the Formerly Utilized Sites Remedial Action Program (FUSRAP), in 
accordance with Task 5 of the March 2005 delivery order Scope of Work (SOW) (USACE, 
2005a).  

This QAPP is part of the Remedial Investigation (RI) Sampling and Analysis Plan (SAP). The 
overall SAP consists of this QAPP and the companion Field Sampling Plan (FSP). The SAP 
contains the overall RI approach, rationale, procedures, and quality assurance/quality control 
(QA/QC) program for the various field activities planned during the Site RI. The SAP has been 
developed using available background information, and relevant guidance documents such as the 
USACE Requirements for the Preparation of Sampling and Analysis Plans Engineer Manual 
(EM 200-1-3 (USACE, 2001)), the United Stated Environmental Protection Agency (USEPA), 
US Department of Energy (USDOE), and US Department of Defense (DoD), Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM), 2000, and the DoD Quality 
Systems Manual for Environmental Laboratories (QSM, Final Version 3; DoD, 2006).  

The current and future uses of the data may include performing a RI, feasibility study (FS); risk 
assessments; remedial design (RD), and remedial action (RA). Within these broad programs, 
data may be used to establish the nature and extent of contamination; fate and transport; human 
health risk assessments; screening level ecological risk assessment; estimation of quantities and 
classification (e.g., hazardous or non-hazardous; low level radioactive waste; etc.) of 
contaminated material of various matrices (soil; groundwater; surface water; building materials); 
and achievement of cleanup goals (release criteria). 

Laboratory analytical work conducted for this project will be of three principal types. 

• Radiological (Radionuclide) analyses, which will be the major portion of the work and is 
the data set which will be used for assessing the nature and extent of the Manhattan 
Engineer District (MED)/Atomic Energy Commission (AEC)-related materials on site. 

• Chemical and conventional parameter analyses will be performed on a limited number of 
samples to aid in assessing the impact of non-MED/AEC materials on contaminant fate, 
risks, and remediation. 

• Geotechnical analyses will be performed on some samples to aid in assessing migration 
potential and remedial options. 

It is anticipated that a single laboratory will be used for radiological and conventional 
parameters, and that a different laboratory will be utilized for geotechnical analyses.  

At this point, not all the specific laboratories have been identified or selected. The generic 
laboratory organization requirements are those identified in the Department of Defense Quality 
Systems Manual (DoD QSM; 2006) and reproduced below (in paraphrased form) in Section 1.1. 
Laboratory-specific organization and requirements will be specified in Section 1.2. 
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In addition to the off-site laboratory (qualifications described below in Sections 1.1 and 1.2), 
Earth Tech will also utilize an on-site counting laboratory for radiological analysis. The 
organization and personnel qualifications for the on-site laboratory are described in Section 1.3. 

1.1 Laboratory Organization Requirements - General 
Laboratory qualifications and organization will be consistent with the DoD QSM; these 
requirements are consistent with the requirements of the National Environmental Laboratory 
Accreditation Conference (NELAC). In accordance with these requirements, the laboratory shall: 

• Have managerial staff with the authority and resources needed to discharge their duties. 
• Have processes to free its personnel from any commercial, financial and other undue 

pressures which adversely affect the quality of their work. 
• Be organized in such a way that confidence in its independence of judgment and integrity 

is maintained at all times. 
• Specify and document the responsibility, authority, and interrelationship of all personnel 

who manage, perform or verify work affecting the quality of calibrations and tests. 
• Such documentation shall include: 

o A clear description of the lines of responsibility in the laboratory and shall be 
proportioned such that adequate supervision is ensured, and 

o Job descriptions for all positions. 
• Provide supervision by persons familiar with the calibration or test methods and 

procedures, the objective of the calibration or test, and the assessment of the results. 
• The ratio of supervisory to non-supervisory personnel shall be such as to provide 

adequate supervision to maintain adherence to laboratory procedures and accepted 
techniques. 

• Have a technical director(s) (however named) who has (have) overall responsibility for 
the technical operation of the environmental testing laboratory. 

• The laboratory shall have a quality assurance officer (however named) who has 
responsibility for the quality system and its implementation. 

• Nominate deputies in case of absence of the technical director(s) and/or quality assurance 
officer. 

• Have documented policy and procedures to ensure the protection of clients’ confidential 
information and proprietary rights (this may not apply to in-house laboratories). 

• For purposes of qualifying for and maintaining accreditation, each laboratory shall 
participate in a proficiency test program as outlined in Chapter 2 of NELAC. 

1.1.1 Technical Director(s) 
The technical director(s) shall certify that personnel with appropriate educational and/or 
technical background perform all tests for which the laboratory is accredited. Such certification 
shall be documented. The technical director(s) shall meet the requirements specified in the 
Accreditation Process (see NELAC, Section 4.1.1.1). Technical directors are responsible for 
following through with proficiency testing programs and for verifying that corrective actions are 
implemented after testing and evaluating the effectiveness of the corrective actions. 
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1.1.2 Quality Assurance Officer 
The laboratory quality assurance officer shall have direct access to the highest level of 
management at which decisions are taken on laboratory policy or resources, and to the technical 
director. Where staffing is limited, the quality assurance officer may also be the technical 
director or deputy technical director. The quality assurance officer (and/or his/her designees) 
shall: 

• Serve as the focal point for QA/QC and be responsible for the oversight and/or review of 
QC data. 

• Have functions independent from laboratory operations for which they have quality 
assurance oversight. 

• Be able to evaluate data objectively and perform assessments without outside (e.g., 
managerial) influence. 

• Have documented training and/or experience in QA/QC procedures and be 
knowledgeable in the quality system, as defined under NELAC. 

• Have a general knowledge of the analytical test methods for which data review is 
performed. 

• Arrange for or conduct internal audits annually.  
• Notify laboratory management of deficiencies in the quality system and monitor 

corrective action. 
• The quality assurance officer shall be responsible for ensuring continuous improvement 

at the laboratory through the use of control charts and other method performance 
indicators (for example, proficiency testing samples and internal and external audits). 

1.2 Laboratory-Specific Organization 
Different laboratories may be used for radiological, chemical/conventional, and geotechnical 
analyses, as described below. 

1.2.1 Radiological Laboratory 
The proposed laboratory for radiological analyses is Severn Trent Laboratories (STL), St. Louis. 
STL-St. Louis is a 31,000-sf laboratory in Earth City, MO and has been part of the STL network 
for approximately five years.  STL-St. Louis is NELAC-certified by the State of Florida for 
radiochemistry, solid waste, and wastewater. Florida has NELAC reciprocity with many state 
certifying agencies, including New York (NY ID 11616).  STL is compliant with the DoD QSM 
(2006), and their self-certification form is included in Appendix C of this QAPP. (STL-St Louis 
has previously provided the necessary backup documentation to USACE, and this information is 
not reproduced herein.) 

Radiological analysis types will include isotope-specific uranium and thorium; radium-226 and 
radium-228; gross alpha and beta radiation; and total uranium. 

For the Guterl Steel project, the STL Project Manager, Mr. Terry Romanko, will serve as the 
principal point of contact for technical and administrative issues between STL and Earth Tech 
staff (principally the Earth Tech radiological analysis coordinator, Mr. Tim Snider, and the Earth 
Tech QA manager, Mr. Allen Burton).  The following technical staff at STL-St. Louis will also 
have important roles in this project: 
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• Bill Deckelmann, Laboratory Director, has overall responsibility for all analyses and data 
reported by STL-St. Louis. Mr. Deckelmann has a B.S. in biology and has 24 years of 
laboratory experience. 

• Terry Romanko will serve as the STL Project Manager. He will be the point of contact 
for technical administrative issues and will see that the appropriate technical staff 
responds to any questions or problems which may arise during the execution of this 
project. He has a degree in chemistry and 17 years of experience. 

• Elaine Wild is the STL-St Louis QA Manager. She has a B.S. in chemistry and 17 years 
experience. 

• Joel Kempema is the STL-St Louis Radiochemistry Technical Director. He has a B.A. in 
chemistry and 17 years experience. 

• Rhonda Rupprecht is the Radiochemistry Count Room Team Leader. She has a B.S. in 
biology and five years experience. 

• Jason Dillard is the radiochemistry Separations Team Leader. Mr. Dillard has three years 
experience. 

• Kim Young is the Radiochemistry Actinide Preparation Team Leader and has four years 
experience. 

• Jeff Gross is the Metals Team Leader. He has a B.A. in chemistry and eight years 
experience. 

• Connie Dedner is the Data Reporting Supervisor. She has a B.A. in marketing and 11 
years experience. 

• Jill Clarke is the Sample Control Supervisor and has eight years experience. 

1.2.2 Chemical and Conventional Parameters Analyses Laboratory 
It is currently planned to use STL-St. Louis for chemical and conventional parameter analyses. 
The analyses currently planned include total (non-isotopic) uranium, total organic carbon, and 
investigation-derived waste (IDW) characterization analyses (soil samples) and total suspended 
solids (TSS) (groundwater samples). STL-St. Louis’ organization and personnel are described 
above (Section 1.2.1). 

1.2.3 Geotechnical Laboratory 
The geotechnical laboratory has not yet been selected. Experienced laboratories will be solicited 
and will be subject to USACE approval. Analysis types will include Atterberg limits, grain size 
distribution, and hydraulic conductivity. Analyses will be performed using ASTM International 
(ASTM; formerly American Society for Testing and Materials) methods as specified in Section 
5.1.3 of this QAPP. 

1.3 On-Site Laboratory 
Earth Tech will mobilize an on-site laboratory for radiological analyses of samples during the 
course of the RI. The equipment and layout of the laboratory will be established in greater detail 
in the laboratory quality management plan (LQMP) and associated standard operating 
procedures (SOPs) to be developed later (see QAPP Section 3.6).  
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The on-site laboratory will be subject to review and approval by USACE. As a component of this 
approval, a LQMP and SOPs for various laboratory activities and procedures will be developed 
by Earth Tech and submitted to USACE for review. The elements to be addressed by these SOPs 
are discussed in Section 3.6 of this QAPP. 

The on-site laboratory will be staffed with experienced and qualified personnel, including key 
personnel listed below. 

Laboratory Director:  The Laboratory Director will be solely responsible for all laboratory 
operations.  The Laboratory Director will review and verify all results by affixing his/her 
signature to all documentation, results and reports.  The Laboratory Director will oversee and 
maintain the Radiological Quality Assurance program to maintain compliance with applicable 
regulations and data quality objectives of site operations.  At a minimum, the Laboratory 
Director will be a senior Radiochemist/Health Physicist with a minimum of a Bachelor’s degree 
in a related field, with over 10 years of radiological laboratory experience. 

Data Manager:  The Data Manager will oversee, maintain and review all data deliverables and 
associated Laboratory Information Management System (LIMS).  The Data Manager will be 
responsible for geographic information system (GIS) mapping of field results, as well as 
correlating analytical results.  

Additional qualified laboratory technicians will be provided to meet the sample counting 
requirements, which are identified in the FSP. 
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2. DATA ASSESSMENT ORGANIZATION AND 
RESPONSIBILITIES 

Data generated for the Guterl Steel site Remedial Investigation/Feasibility Study (RI/FS) will be 
of three general types: radiological; conventional/chemical; and geophysical. In addition, within 
each data type, the intended use of the data will vary (e.g., screening to identify general areas 
needing further sampling; or definitive isotope-specific analysis for risk assessment or accurate 
contaminant delineation). Therefore, the organizations and personnel performing the data quality 
review (data assessment) will vary according to the type of data being reviewed; and the level of 
the review will be driven by the intended use of the data. 

2.1 Assessment of Radiological Data 
Radiological data will be generated by both the on-site laboratory (gamma spectroscopy only), 
and by the off-site laboratory. The assessment of the radiological data is discussed below. 

2.1.1 Assessment of On-Site Laboratory Radiological Data 
The on-site laboratory will analyze soil samples by gamma spectroscopy for isotopic uranium 
and thorium. Seven of the eight radiological constituents of potential concern (COPCs) will be 
reported by the on-site laboratory (although some of the COPCs [e.g., Th-228 and Th-230] are 
inferred from the presence of other radionuclides and the assumption of secular equilibrium; Ra-
228 cannot be reported by the on-site gamma spectroscopy laboratory). 

Quality control for the on-site laboratory will be established in the LQMP and SOPs, to be 
submitted (subject to USACE review and approval) as part of RI Task 6. An example table of 
contents, illustrating the subject areas to be covered by the LQMP along with identification of 
key SOPs, is provided as Figure 3-1. In addition (and as noted in the FSP), 5 percent of the 
samples analyzed (minimum of 100) on site will also be analyzed by the off-site laboratory (this 
fraction will include all the samples with concentrations measured at least 50 percent of the 
screening level). The on-site and off-site laboratory data will be qualitatively and quantitatively 
assessed (for precision and accuracy [bias]) and this assessment will be presented in the QCSR. 
This comparison will also be used as a feedback loop to develop an algorithm relating the on-site 
data to the off-site results; see further discussion in Section 3.6.2. 

The on-site laboratory is subject to review and approval by USACE. The SOPs for the laboratory 
operations (to be developed during mobilization) will specify the necessary level of data review.  

2.1.2 Assessment of Off-Site Laboratory Radiological Data 
Radiological data to be generated by the off-site laboratory will include total uranium, isotopic 
uranium and thorium by alpha and gamma spectroscopy, radium 226 and 228, and gross alpha 
and beta radiation.  

The first step in the assessment of radiological data is internal review by the laboratory 
generating the data (see Sections 1.1 and 6.1 of this QAPP). The data will then be subject to 
formal independent review and validation in accordance with the criteria specified in Section 8.2, 
including compliance with the measurement quality objectives for radiological data discussed in 
Section 3.3. 
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2.2 Assessment of Chemical and Conventional Parameters Data 
Chemical and conventional parameter data to be generated include chemical-specific data (total 
[non-isotopic] uranium and organic carbon, by SW-846 methods) and conventional parameters 
(e.g., TSS in water samples; typically using EPA Methods for the Chemical Analysis of Water 
and Wastes (MCAWW) Methods). Data generated for waste classification purposes, such as 
Toxicity Characteristic Leaching Procedure (TCLP) data, are also included in this category. 

As noted for radiological data in Section 2.1, the first step in the assessment of the chemical and 
conventional parameters data is internal review by the laboratory generating the data (see 
Sections 1.2 and 6.1.1 of this QAPP). The data will then be subject to formal independent review 
and validation in accordance with the criteria specified in Section 8.2, including compliance with 
the measurement quality objectives for chemical and conventional parameters data discussed in 
Section 3.4. It is not anticipated that TCLP data will be subject to the same level of formal 
review as chemical data utilized for defining the nature and extent of contamination and risk 
assessment. 

2.3 Assessment of Geotechnical Data 
Geotechnical data to be generated include grain size distribution, Atterberg limits, and hydraulic 
conductivity data, as discussed in Section 5.1.3.  

The first step in the assessment of geotechnical data is internal review by the laboratory 
generating the data. After receipt of the laboratory data, the data will be reviewed by an 
experienced Earth Tech geologist, but will not be formally validated. The level of review, and a 
summary of the review, will be presented in the final Quality Control Summary Report (QCSR). 

2.4 Overall Data Assessment 
At the completion of the project, and concurrently with the preparation of the RI report, a QCSR 
will be prepared, as described in Section 8.6. 
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3. DATA QUALITY OBJECTIVES  

3.1 Data Use Background  
The overall project objective is to collect the necessary data for decisions concerning the cleanup 
of radiological material at the Guterl Steel site, as well as to make remedial decisions based upon 
the nature and extent of radiological material contamination. The MED/AEC-related COPCs are 
limited to radiological material (U-234, U-235, U-238; Th-228, Th-230, Th-232; Ra-226 and Ra-
228); chemical contaminants will be addressed only to the extent that they are collocated with 
radiological contaminants, impact disposal decisions for the radiological waste, or impact worker 
and/or public health and safety, while addressing the radiological material.  

The selection criteria in the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) will be used for site evaluation and remedy. Therefore, the data collected must be of 
sufficient quantity and quality to support this determination.  

3.2 Project Data Quality Objectives 
Project Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify 
the quality of data required to support the RI/FS at the Guterl Steel site, while considering the 
intended use of the data. The project DQOs for field and laboratory activities were established 
based upon available site history and previous investigations (summarized in the Data Gap 
Analysis Report, USACE, 2006) and potential remedial criteria and Applicable, or Relevant and 
Appropriate Requirements (ARARs) for the Guterl Steel site. Development of the project DQOs 
was initiated at the Technical Project Planning (TPP) meeting conducted by the USACE in 
August 2005, which was attended by the stakeholders associated with the site. The intent of the 
project DQOs is to comply with applicable regulations related to the handling and assessment of 
radiological contaminants present at the site, and evaluate potential remedial alternatives to 
address the radiological waste and impacted site media. The full list of DQOs developed for the 
project (including DQOs which were completed prior to, or will be completed subsequent to, this 
RI is provided in the Data Gap Analysis Report (DGAR) (USACE, 2006)). 

A further elaboration on the intended data use and the associated data need requirements for each 
project DQO to be achieved in the RI is presented in Table 3-1. The appropriate sampling and 
analysis methods are presented in the Summary of Data Quality Objectives included as Table 3-
2, and a summary of the QA Objectives to be achieved in this RI is presented in Table 3-3. An 
assessment of project (RI) completeness is presented in Section 8.5 of this QAPP. 

3.3 Measurement Quality Objectives for Radiological Data  
Measurement quality objectives (MQOs; also referred to as data quality indicators, or DQIs) 
establish specific criteria for the generation of data of known and acceptable quality, which 
allows for eventual data usability review. Systematic QC checks are incorporated into the 
sampling and analyses to show that procedures and test results remain reproducible and that the 
analytical method is actually measuring the quality of target analytes without unacceptable bias. 
Systematic QC checks include the analyses of field/laboratory duplicates, calibration check 
standards, tracers, matrix spike samples (for non-tracer/carrier analyses), laboratory control 
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samples, and method blanks. MQOs (acceptance criteria or ranges) for these QC checks are 
established to verify DQIs support data usability, and contract compliance.  The program of 
systematic QC checks may be reviewed from two aspects, batch QC and matrix-specific QC, as 
presented in Section 5.5.  

In order to generate defensible data of the necessary quality, criteria will be established and 
measured for the following DQIs:  

• precision  
• accuracy  
• representativeness  
• comparability  
• completeness  
• sensitivity 

These DQIs apply to all definitive data produced by off-site (laboratory) analysis. Calculation of 
DQIs is presented in Section 6.0.  

3.3.1 Radiological Data Precision  
Precision refers to the distribution of a set of reported values about the mean, or the closeness of 
agreement between individual test results obtained under prescribed conditions. Precision 
reflects the random error, may be affected by systematic error, and also characterizes the natural 
variation of the matrix and how the contamination exists or varies within that matrix (USACE 
2001). Precision is evaluated using analyses of an analytical sample and its corresponding matrix 
duplicate (MD), laboratory matrix spike duplicate (MSD; non-tracer analyses only), and/or 
laboratory control sample duplicate (LCSD) which not only assess sampling precision, but 
indicate analytical precision through the reproducibility of the analytical results.  

For the radiological analyses, field duplicates (blind to the laboratory) will be submitted to the 
off-site laboratory at a frequency of one per 20 environmental samples (excluding swipe 
samples); field duplicate data provide an indication of the overall precision of the sampling and 
analytical process. In addition, STL-St. Louis will analyze a matrix duplicate (MD) with each 
analytical batch of 20 or fewer samples (applicable to uranium, thorium, and radium analyses). 
Relative percent difference (RPD) is a qualitative performance indicator used to evaluate 
precision. RPD criteria must meet the method requirements summarized in Table 3-3.  

3.3.2 Radiological Data Accuracy  
Accuracy is the measure of the closeness of an observed value to the “true” value (e.g., 
theoretical or reference value, or population mean). Accuracy includes a combination of random 
error and systematic error (bias) components that result from sampling and analytical operations 
(USACE, 2001). Sources of error are the sampling process, field contamination, preservation, 
handling, sample matrix, sample preparation, and analysis techniques. The laboratory objective 
for accuracy is to equal or exceed the accuracy demonstrated for the analytical methods on 
samples of the same matrix. The percent recovery criterion is used to estimate accuracy based on 
recovery in the matrix spike (MS) and MSD and laboratory control sample/laboratory control 
sample duplicate (LCS/LCSD) samples. The MS and MSD, which will give an indication of 
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matrix effects that may be affecting target compounds, are also a good gauge of method 
efficiency.  

The alpha spectroscopy methods utilized for isotopic uranium and thorium utilize a ‘tracer’ 
radionuclide, which is used to calculate the efficiency (recovery) of the analysis. The tracers 
(also referred to as ‘yield monitors’ by STL-St. Louis) used are Th-229 for the isotopic thorium 
analysis and U-232 for isotopic uranium. As the tracer compounds are utilized to measure the 
recovery of radionuclides in each sample, MS/MSD analyses are not required. However, a LCS 
and LCSD will be analyzed for each batch. In addition, accuracy of isotopic identification is 
achieved through use of alpha spectroscopy methods on a subset of the off-site analyses, 
allowing definitive confirmation of the isotopic identification from the gamma spectroscopy 
methods. 

Analysis for Ra-226 and Ra-228 will utilize STL-St. Louis SOPs, which are based on USEPA 
methods 903 (for Ra-226) and 904 (for Ra-228). Accurate measurement of these isotopes 
requires allowing sufficient time for ingrowth of short-lived daughters, as specified in STL-St. 
Louis’ SOPs (RC-0040 for Ra-226 and RC-0041 for Ra-228). Each batch (20 or fewer samples) 
includes analysis of an LCS for radium isotopes.  A MS analysis is not performed. 

Accuracy is also measured through the analyses and evaluation of method and field QC blanks, 
which aids in assessing the potential concentration contribution from various outside sources. 
COPC concentrations should not exceed one-half the project specific minimum detectable 
concentrations (MDC). Acceptable ranges of recovery are reported in the referenced methods 
and summarized in Table 3-3.  

3.3.3 Radiological Data Representativeness  
Representativeness expresses the degree to which the sample data are indicative of the 
characteristics of a population of samples, parameter variations at a sampling point, or 
environmental conditions. Representativeness is a qualitative parameter which is most concerned 
with the proper design of the sampling program or subsampling of a given sample (USACE, 
2001). Objectives for representativeness are defined for sampling and analysis tasks and are a 
function of the investigative objectives. The sampling procedures, as described in the FSP, have 
been selected with the goal of obtaining representative samples for the media of concern. 
Representativeness of the samples and analytical processes can be assessed qualitatively by the 
use of field and laboratory duplicate samples. Analytical representativeness is also enhanced 
through the use of gamma spectroscopy methods (in both the on-site and off-site laboratory) 
which utilize relatively large sample volumes, facilitating obtaining a representative aliquot for 
analysis. 

3.3.4 Radiological Data Comparability  
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared with another (USACE, 2001). Comparability within this RI is achieved using 
standard techniques to collect and analyze representative samples and report analytical results in 
appropriate units; and also by using gamma spectroscopy methods in both the on-site and off-site 
laboratory. Complete field documentation using standardized data collection forms will support 
the assessment of comparability. Comparability is limited by the other parameters, because only 
when precision and accuracy are known, can data sets be compared with confidence. In order to 
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generate comparable (internally consistent) data sets it is imperative that contract-required 
methods and procedures be explicitly followed.  

Comparability to previous generated data is enhanced by utilizing methodologies (sampling and 
analytical) similar to those used for previous investigations. Where utilizing previous methods is 
not practical or appropriate (e.g., due to advances in analytical methodology), comparability 
between data sets can be estimated by collecting samples at the same or nearby locations and 
comparing the results. 

3.3.5 Radiological Data Completeness  
Overall completeness is defined as the percentage of measurements that are judged to be usable 
(i.e., those which meet project-specific requirements) compared to the total number of 
measurements planned. Completeness is a function of both field and laboratory activities. Field 
sampling completeness is assessed through comparison of the number of samples collected and 
submitted to the number of planned samples (as specified in the FSP). Field sampling 
completeness may be less than 100 percent for various reasons, including field conditions (e.g., 
boring refusal at shallower depths than expected) or field error (sampling team fails to collect a 
planned sample). Laboratory completeness is assessed by calculating the usable data points 
generated relative to the total data expected (based on the number of samples submitted). It is 
important that appropriate QA procedures be maintained to verify that valid data are obtained in 
order to meet project needs. For the data generated, the goals required for completeness (or 
usability) of the analytical data are presented on Table 3-3. If these goals are not met, then 
USACE and Earth Tech project personnel will determine whether the deviations might 
necessitate corrective actions, such as collection and analysis of additional samples.  

3.3.6 Radiological Data Sensitivity  
The term sensitivity is used to describe contract method detection limits (MDLs), quantitation 
limits, and reporting limits (RL) established to meet project DQOs (USACE, 2001). The 
sensitivity terminology used for radiological analyses is the MDC or minimum detectable 
activity (MDA). The MDC limits that are required for each analysis are those described in 
Section 5.0 and summarized on Table 5-1 and are consistent with applicable method 
requirements and Guterl Steel site project DQOs. MDCs are sample-specific and represent the 
lowest activity levels that are achievable above instrument background. Method sensitivities 
published in USDOE and USEPA methods are based on a reagent water matrix, and do not 
incorporate sample matrix interferences, dilutions, or dry-weight basis reporting (for non-
aqueous samples) and the resulting effect on limits; therefore, the published limits may not be 
achievable for environmental samples.   

Equations for calculating the MDA for field equipment are provided in the FSP, Attachment A, 
San Antonio Radiation Safety Group (SARSG) SOP 002, Section 5.2.5. 

3.4 Measurement Quality Objectives for Chemical and Conventional 
Parameters Data  

The purpose and use of the indicators for chemical data is the same as for radiological data, as 
discussed above in Section 3.3. That is, MQOs (also referred to as DQIs) establish specific 
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criteria for the generation of data of known and acceptable quality, which allows for eventual 
data usability review.   

In order to generate defensible chemical data of the necessary quality, criteria will be established 
and measured for the same DQIs used for assessment of radiological data:  

• precision  
• accuracy  
• representativeness  
• comparability  
• completeness  
• sensitivity 

These DQIs apply to all definitive data produced by off-site (laboratory) chemical analysis. 
Calculation of data quality indicators is presented in Section 6.0.  

3.4.1 Precision  
Precision refers to the distribution of a set of reported values about the mean, or the closeness of 
agreement between individual test results obtained under prescribed conditions. Precision 
reflects the random error, may be affected by systematic error, and also characterizes the natural 
variation of the matrix and how the contamination exists or varies within that matrix (USACE 
2001). Precision is evaluated using analyses of an analytical sample and its corresponding MD, 
laboratory MS/MSD, and/or LCS/LCSD which not only exhibit sampling precision, but indicate 
analytical precision through the reproducibility of the analytical results. As with radiological 
data, field duplicates will be generated at a frequency of one for each 20 environmental samples 
submitted for each parameter. RPD is a qualitative performance indicator used to evaluate 
precision. RPD criteria must meet the method requirements summarized in Table 3-3.  

3.4.2 Accuracy  
Accuracy is the measure of the closeness of an observed value to the “true” value (e.g., 
theoretical or reference value, or population mean). Accuracy includes a combination of random 
error and systematic error (bias) components that result from sampling and analytical operations 
(USACE, 2001). Sources of error are the sampling process, field contamination, preservation, 
handling, sample matrix, sample preparation, and analysis techniques. The laboratory objective 
for accuracy is to equal or exceed the accuracy demonstrated for the applied analytical methods 
on samples of the same matrix. The percent recovery criterion is used to estimate accuracy based 
on recovery in the MS/MSD and LCS/LCSD samples. The MS and MSD, which will give an 
indication of matrix effects that may be affecting target compounds, are also a good gauge of 
method efficiency. Accuracy is also measured through the analyses and evaluation of method 
and field QC blanks, which aids in assessing the potential concentration contribution from 
various outside sources. Target analyte concentrations in blanks should not exceed one-half the 
project-specific RLs. Acceptable ranges of recovery and RL are reported in the referenced 
methods and summarized in Table 3-3.  

3.4.3 Representativeness  
Representativeness expresses the degree to which the sample data are indicative of the 
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characteristics of a population of samples, parameter variations at a sampling point, or 
environmental conditions. Representativeness is a qualitative parameter which is most concerned 
with the proper design of the sampling program or subsampling of a given sample (USACE, 
2001). Objectives for representativeness are defined for sampling and analysis tasks and are a 
function of the investigative objectives. The sampling procedures, as described in the FSP, have 
been selected with the goal of obtaining representative samples for the media of concern. 
Representativeness can be assessed qualitatively by the use of field and laboratory duplicate 
samples.  

3.4.4 Comparability  
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared with another (USACE, 2001). Comparability within this RI is achieved using 
standard techniques to collect and analyze representative samples and report analytical results in 
appropriate units. Complete field documentation using standardized data collection forms will 
support the assessment of comparability. Comparability is limited by the other parameters, 
because only when precision and accuracy are known, can data sets be compared with 
confidence. In order to generate comparable (internally consistent) data sets it is imperative that 
contract-required methods and procedures be explicitly followed.  

Comparability to previously generated data is enhanced by utilizing methodologies (sampling 
and analytical) similar to those used for previous investigations. Where utilizing previous 
methods is not practical or appropriate (e.g., due to advances in analytical methodology), 
comparability between data sets can be estimated by collecting samples at the same or nearby 
locations and comparing the results.  

3.4.5 Completeness  
Overall completeness is defined as the percentage of measurements that are judged to be usable 
(i.e., those which meet project-specific requirements) compared to the total number of 
measurements planned. Completeness is a function of both field and laboratory activities. Field 
sampling completeness is assessed through comparison of the number of samples collected and 
submitted to the number of planned samples (as specified in the FSP). Field sampling 
completeness may be less than 100 percent for various reasons, including field conditions (e.g., 
boring refusal at shallower depths than expected) or field error (sampling team fails to collect a 
planned sample). Laboratory completeness is assessed calculating the usable data points 
generated relative to the total data expected (based on the number of samples submitted). It is 
important that appropriate QA procedures be maintained to verify that valid data are obtained in 
order to meet project needs. For the data generated, the goals required for completeness (or 
usability) of the analytical data are presented on Table 3-3. If these goals are not met, then 
USACE and Earth Tech project personnel will determine whether the deviations might 
necessitate corrective actions, such as collection and analysis of additional samples.  

3.4.6 Sensitivity  
The term sensitivity is used to describe MDLs, quantitation limits, and RLs established to meet 
project DQOs (USACE, 2001). The RLs that are required for each analysis are those described in 
Section 5.0 and are consistent with applicable method requirements. The RL is the lowest 
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concentration that can be reliably achieved within specified limits of precision and accuracy 
during routine laboratory operating conditions. The RL is generally 5 to 10 times the MDL 
(USEPA, 1997). Instrument detection limits, MDLs, and RLs published in USDOE and USEPA 
methods are based on a reagent water matrix, and do not incorporate sample matrix interferences, 
dilutions, or dry-weight basis reporting (for non-aqueous samples) and the resulting effect on 
limits; therefore, the published limits may not be achievable for environmental samples. 

3.5 Assessment of Geotechnical Data 
There are no quantitative DQIs for the geotechnical data. Review of geotechnical data will be 
limited to review to determine if the data are complete, analyses were performed appropriately 
(specified method was used, appropriate sample size) and that the results are reasonable (e.g., 
particle size distribution data are consistent with field soil classification). 

3.6 Measurement Quality Objectives for On-Site Laboratory 
Radiological Data  

MQOs (DQIs) establish specific criteria for the generation of data of known and acceptable 
quality, which allows for eventual data usability review. Systematic QC checks are incorporated 
into the sampling and analyses to show that procedures and test results remain reproducible and 
that the analytical method is actually measuring the quality of target analytes without 
unacceptable bias. Systematic QC checks include the analyses of field/laboratory duplicates, 
calibration check standards, tracers, matrix spike samples (for non-tracer/carrier analyses), 
laboratory control samples, and method blanks. Measurement quality objectives (acceptance 
criteria or ranges) for these QC checks are established to verify DQIs support data usability, and 
contract compliance.  The program of systematic QC checks may be reviewed from two aspects, 
batch QC and matrix-specific QC, as presented in Section 5.5.  

In order to generate defensible data of the necessary quality, SOPs governing on-site laboratory 
operations will be prepared for USACE review and approval. Criteria will be established and 
measured for the following DQIs:  

• precision  
• accuracy  
• representativeness  
• comparability  
• completeness  
• sensitivity 

 
These DQIs apply to the data produced by the on-site radiological laboratory. Calculation of data 
quality indicators is presented in Section 6.0.  

3.6.1 On-Site Laboratory Radiological Data Precision  
Precision of the on-site laboratory data is evaluated using analyses of an analytical sample and its 
corresponding MD, which will not only exhibit sampling precision, but indicates analytical 
precision through the reproducibility of the analytical results.  
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For the radiological analyses, precision will be evaluated by analysis of matrix duplicates. Field 
duplicates (blind to the laboratory) will be submitted to the on-site laboratory at a frequency of 
one per 20 environmental samples (excluding swipe samples); field duplicate data provide an 
indication of the overall precision of the sampling and analytical process. In addition, the on-site 
laboratory will analyze a sample duplicate (MD) with each analytical batch of 20 or fewer 
samples. RPD is a qualitative performance indicator used to evaluate precision. Preliminary RPD 
criteria must meet the method requirements summarized in Table 3-3; the final criteria will be 
established in the on-site LQMP. Precision is also assessed by comparison of the on-site 
laboratory data to the results generated by the off-site laboratory.  

3.6.2 On-Site Radiological Data Accuracy  
The on-site laboratory objective for accuracy is to equal or exceed the accuracy demonstrated for 
the analytical methods on samples of the same matrix. However, the on-site laboratory 
associated procedures include limited sample preparation (drying and removal of non-
representative matter such as twigs or rocks) and therefore the introduction of spikes (known 
quantities) will not be introduced into the sample matrix.  

In order to determine accuracy of the measurements made in the on-site laboratory, a correlation 
algorithm between STL-St. Louis results and the on-site laboratory results will be developed. 
Earth Tech anticipates that isotopic uranium data from the off-site laboratory will be available 
within four or five business days of receipt. As soon as the off-site laboratory data are received, a 
correlation algorithm (most likely by a linear regression) will be developed, and the correlation 
assessed. This will provide a direct comparison between samples analyzed in the fixed and on-
site laboratories for accuracy comparison. The correlation will be evaluated and updated on an 
on-going basis as additional data are received and the database of paired results increases. 

Accuracy is also measured through the analyses and evaluation of method blanks (analyzed 
daily), which aids in assessing the potential concentration contribution from various outside 
sources. COPC concentrations in blanks should not exceed one-half the project specific MDCs.  

3.6.3 On-Site Radiological Data Representativeness  
Representativeness expresses the degree to which the sample data are indicative of the 
characteristics of a population of samples, parameter variations at a sampling point, or 
environmental conditions. Consistent with the discussion in Section 3.3.4, the RI sampling 
procedures, as described in the FSP, have been selected with the goal of obtaining representative 
samples for the media of concern. Representativeness of the samples and analytical processes 
can be assessed qualitatively by the use of field and laboratory duplicate samples. The large 
sample volume utilized for the on-site gamma spectroscopy method also enhances 
representativeness of the sample analyzed. 

3.6.4 On-Site Radiological Data Comparability  
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared with another (USACE, 2001). For the field (on-site) laboratory, comparability is the 
extent to which the same parameter is being measured (relative to the data reported by the off-
site laboratory [STL-St. Louis]), as well as by the comparability of the results (assessed through 
the precision and accuracy criteria within the on-site laboratory, and the agreement of the on-site 
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results with the data on the same sample generated by the off-site laboratory for both the off-site 
laboratory gamma spectroscopy and alpha spectroscopy results).  

Comparability within this RI is achieved using standard techniques to collect and analyze 
representative samples and report analytical results in appropriate units. Complete field 
documentation using standardized data collection forms will support the assessment of 
comparability. Comparability is limited by the other parameters, because only when precision 
and accuracy are known, can data sets be compared with confidence. In order to generate 
comparable (internally consistent) data sets it is imperative that contract-required methods and 
procedures be explicitly followed.  

Comparability to previously generated data is enhanced by utilizing methodologies (sampling 
and analytical) similar to those used for previous investigations. Where utilizing previous 
methods is not practical or appropriate (e.g., due to advances in analytical methodology), 
comparability between data sets can be estimated by collecting samples at the same or nearby 
locations and comparing the results. 

3.6.5 On-Site Radiological Data Completeness  
On-site laboratory completeness is assessed calculating the usable data points generated relative 
to the total data expected (based on the number of samples submitted). It is important that 
appropriate QA procedures be maintained to verify that useable data are obtained. For the on-site 
laboratory data generated, the goals required for completeness (or usability) of the analytical data 
are presented on Table 3-3. If these goals are not met, then USACE and Earth Tech project 
personnel will determine whether the deviations might necessitate corrective actions, such as 
collection and analysis of additional samples.  

3.6.6 On-Site Radiological Data Sensitivity  
The term sensitivity is used to describe contract MDLs, quantitation limits, and RLs established 
to meet project DQOs (USACE, 2001). The sensitivity terminology used for radiochemistry 
analyses is the MDC. The MDC limits for each analysis are described in Section 5.0 and 
summarized on Table 5-1 and are consistent with applicable method requirements and Guterl 
Steel site project DQOs. MDCs are sample-specific and represent the lowest activity levels that 
are achievable above instrument background. 

The sensitivity of the on-site laboratory is a function of many factors including counting time, 
sample matrix, size and geometry (among others); however, the laboratory sensitivity will be 
adequate to detect COPCs (except Ra-228) at concentrations of 1 picoCurie per gram (pCi/g) 
above background. Th-228 and Th-230 are inferred from the presence of other isotopes in the 
decay chain and the assumption of secular equilibrium. 
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4. SAMPLE RECEIPT, HANDLING, CUSTODY, AND HOLDING 
TIME REQUIREMENTS 

Laboratory procedures for sample receipt and handling are critical to providing data that is of 
usable quality and legally defensible. Laboratories assigned to the Guterl Steel site must have 
written procedures for the acceptance and receipt of samples, sample handling and integrity, 
maintenance of the internal chain-of-custody (COC), and storage of samples upon completion of 
the required analytical procedures. The laboratory policies are described in the laboratories’ 
Quality Management Plan(s). Table 4-1 contains analytical methods and container types, 
preservation, and holding time requirements for the Guterl Steel site RI.  

4.1 Verification/Documentation of Cooler Receipt Information 
Samples submitted by Earth Tech to the off-site laboratory will be received in a central sample 
receiving area by the laboratory sample custodian, who acknowledges receipt of the samples by 
signing the COC and recording the date and time that custody was transferred from the field to 
the laboratory. The date, time, cooler temperature, and person receiving the samples are also 
recorded on a Cooler Receipt Form (see USACE, 2001, Figure 3-3), or functional equivalent 
(e.g., Condition Upon Receipt form utilized by STL-St. Louis; example copy in Attachment A). 
The laboratory sample custodian is responsible for noting the condition of the samples upon 
receipt. STL-St. Louis’ sample receipt and custody procedures are documented in SOP STL-PM-
0002. 

Similar procedures are utilized in the on-site laboratory, as described below (Section 4.3.). 

4.2 Corrective Action for Incoming Samples 
If the sample custodian discovers any problems with the documentation or the condition of the 
samples, the laboratory PM is notified immediately. Problems noted during sample receipt will 
be documented on a Cooler Receipt Form. The Earth Tech QA Manager will be contacted 
immediately for problem resolution. All corrective actions will be documented thoroughly in 
writing (e.g., copies of emails or faxes; written telephone conversation logs) and incorporated 
into the laboratory record and deliverable. 

Documentation problems (e.g., inconsistencies between information on sample containers and 
the COC form; requested analyses not correct) can normally be corrected by communication 
between Earth Tech and the laboratory and do not adversely affect data quality. Other problems 
(broken or leaking containers; samples not properly preserved; insufficient sample volume) may 
have the potential to affect sample data quality and may require corrective action, up to and 
including re-sampling (if practical). The Earth Tech QA Manager will have the responsibility for 
specifying the appropriate corrective action. If possible (within the time constraints to make a 
decision and the availability of appropriate staff), USACE concurrence will be requested prior to 
implementation of the recommended action. 



Sampling and Analysis Plan, Volume 2 – Quality Assurance Project Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  
 4-2 11/21/2006 

4.3 Receipt of Samples at the On-Site Laboratory 
Soil samples collected for on-site laboratory analysis will be collected and placed into a standard 
12-inch by 12-inch Ziploc bag, labeled with a unique sample number (as described in FSP 
Section 6.4.1) and submitted to the on-site laboratory by field personnel.  

Custody documentation will be initiated at the sample site by the field team, who will transfer 
custody to the on-site laboratory personnel who receive the sample. The on-site laboratory will 
verify the completeness and accuracy of the sample information and log the samples in to the 
laboratory. The on-site laboratory will then process the sample (sieving and homogenizing) and 
perform the analyses. The on-site laboratory will serve as the central collection point for all 
samples being sent to an off-site laboratory, including maintaining custody documentation and 
transferring the field samples to the appropriate containers designated by the off-site laboratory 
(typically, 4-ounce or 8-ounce glass jars).  

In the case of swipe samples, each swipe sample cover will be marked with the appropriate 
sample number. Multiple swipes will then be placed in a 12-inch by 12-inch Ziploc bag and 
delivered to the on-site laboratory with the appropriate COC.  Upon receipt, each swipe sample 
and the COC will be checked for completeness and accuracy. 
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5. ANALYTICAL PROCEDURES  
The laboratory procedures to be performed include methodologies from the USDOE 
Environmental Measurements Laboratory (EML) Health and Safety Laboratory (HASL) and 
USEPA (drinking water methods [USEPA, 1980] and SW-846 [USEPA, 1997]), as presented in 
Table 4-1. To the extent applicable to radiological analyses, samples will be analyzed following 
the guidance the DoD QSM (DoD, 2006). Table 5-1 indicates the MDCs for radionuclides in soil 
and water, the soil preliminary screening levels (PRGs), and estimated background 
concentrations.  

5.1 Identification of Analytical Procedures to Achieve DQOs 
The analytical methods selected for the Guterl Steel site RI/FS are shown on Table 4-1. Details 
on how many of which analyses will be performed on samples from various media are provided 
in the FSP. This section briefly discusses the rationale for the selected methods. 

5.1.1 Radiological Methods (Off-Site Laboratory) 
The DGAR (USACE, 2006) identified a lack of isotope-specific radiological data as one of the 
principal data gaps for the Guterl Steel site. Site COPCs were initially identified as isotopic 
thorium and isotopic uranium. Thorium has been identified as a site COPC, and radium-228 is an 
important daughter product of Th-232 decay. Therefore, Ra-228 data is needed for risk 
assessment, as well as for IDW characterization; and therefore analysis for isotopic radium will 
also be preformed. The broad categories of radiological analyses performed by the off-site 
laboratory include: 

• Isotopic uranium and isotopic thorium by gamma spectroscopy (soil samples only) 

• Isotopic uranium and thorium by alpha spectroscopy (aqueous and non-aqueous samples) 

• Radium-226 and Ra-228 by modified USEPA methods 903.0/904 (aqueous and non-
aqueous samples) 

• Gross alpha and beta radiation (groundwater samples only) 

• Total uranium by SW-846 method 6020 (ICP-MS) 

As noted previously, 5 percent of the samples (minimum of 100) analyzed in the on-site 
laboratory will be sent to the off-site laboratory (STL-St. Louis) for isotopic analysis for isotopic 
uranium and thorium by gamma spectroscopy, comparable to the on-site laboratory (for 
comparability), and which utilizes a relatively large sample volume, improving the 
representativeness of the data. The STL-St. Louis gamma spectroscopy method is based on 
DOE-GA-01-R Mod; and the STL SOPs (RC-0025 for sample preparation and RD-0101 for 
instrumental analysis) are included in Attachment B. As noted on Table 5-1, not all the COPCs 
are amenable to direct measurement by the off-site laboratory by gamma spectroscopy. 

About 50 percent of the samples submitted to STL-St. Louis for isotopic U and Th by gamma 
spectroscopy will also be analyzed for Ra-226 and Ra-228. STL-St. Louis’ quantitative methods 
for these isotopes are based on USEPA methods 903.0 and 904; although STL-St. Louis’ SOP 
incorporates some of the sample preparation steps of USEPA method 904 into their SOP for Ra-
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226. The radium analysis is sequential, with an aliquot of the sample prepared for Ra-226 
analysis then being utilized for the Ra-228 analysis. STL-St. Louis’ SOPs (RC-0040 for Ra-226 
and RC-0041 for Ra-228) are included in Attachment B. 

Between 12 and 30 samples from each investigative area (IA) or sub-area (see FSP Tables 5-8, 
5-9, 5-11, and 5-12) will be analyzed for uranium and thorium isotopes by alpha spectroscopy 
and for Ra-226 and Ra-228. (Note that the samples submitted for alpha spectroscopy analysis are 
independent of the samples submitted for gamma spectroscopy analysis; some, though by no 
means all, of the analyses may overlap on any given sample.) Alpha spectroscopy utilizes a small 
sample mass (typically on the order of one gram), making obtaining a representative sample 
more difficult, but providing more definitive identification of the isotopes present in the sample. 
The STL-St. Louis method (SOP-RD-0210), based on the DOE HASL-300 alpha spectroscopy 
(DOE A-01-R), will be used for site COPCs (Th-232 and U-234, U-235, and U-238); copies of 
these SOPs are also included in Attachment B. The radiological methods selected have the 
necessary specificity and also are sensitive enough to achieve the preliminary radiological 
screening criteria identified in the DGAR (Section 2.6). In addition, low-concentration samples 
will be analyzed with sufficient sensitivity (i.e., using STL-St. Louis’ ‘long count’ method) to 
determine the presence or absence of radionuclides at background levels. 

Analysis for radium isotopes will be performed utilizing STL-St. Louis SOPs RC-0040 and RC-
0041, based on USEPA (1980) drinking water methods 903.0 (for Ra-226) and 904 (Ra-228).  
Due to the 14 to 21 days needed for ingrowth (i.e., to allow for the buildup of short-lived 
daughter products), accelerated turnaround time is not possible for isotopic Ra analyses. Soil 
samples will be prepared for isotopic radium analysis by STL SOP RC-0004. 

In addition to isotope-specific analyses, groundwater samples will be analyzed for gross alpha 
and beta radioactivity using STL SOP RC-0020, which is based on EPA method 900.0 and SW-
846 method 9310. These analyses will be conducted to provide general information on the 
presence or absence of radionuclides in groundwater, and also to confirm previous data from 
landfill monitoring wells indicating the presence of radionuclides at levels exceeding New York 
water quality standards. The STL-St. Louis method has the specificity to report the analytes as 
noted in the water quality criteria and is also sufficiently sensitive to measure the analytes at 
concentrations below the standard. 

Analyses for total uranium (non-isotopic) will also be conducted for risk assessment purposes (to 
assess the chemical toxicity of uranium) and also to assess compliance with the groundwater 
criteria for total uranium. (There are no published criteria for thorium nor are there accepted 
chemical toxicity values for thorium; therefore, no data need would be met by analysis for total 
thorium.) STL-St. Louis will perform the total uranium analysis by their SOP MT-0001, which is 
based on SW-846 Method 6020 (metals by ICP-MS). 

5.1.2 Chemical and Conventional Parameters Analyses 
Only a very limited amount (in terms of parameters and sample quantities) of chemical and 
conventional parameters analyses are planned. (The only MED/AEC-related contaminants 
identified at the Guterl Steel site are the four radionuclides discussed above.) STL-St. Louis will 
perform the total uranium analysis by their SOP MT-0001, which is based on SW-846 Method 
6020 (metals by ICP-MS); soil samples will be prepared for analysis by STL SOP IP-0002 (SW-
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846 3050B). TCLP metals analyses will be performed on a limited number of soil (including 
sub-floor) samples, concentrating on areas in which previous investigations detected relatively 
high concentrations of cadmium and lead (and in a few cases, TCLP failures). TCLP analyses 
will also be performed on a limited number of samples from the landfill area, as previous reports 
suggest that the baghouse dust disposed there may have been a characteristic hazardous waste for 
chromium. The TCLP data will be utilized both for engineering/FS purposes (e.g., to develop an 
estimate of how much, in any, mixed waste [material both radiologically contaminated and also 
hazardous under RCRA] exists), as well as to develop data for the classification and disposal of 
the Guterl RI IDW. 

In addition to total uranium, a few samples from across the site will be analyzed for conventional 
parameters such as total organic carbon to assist in evaluating contaminant fate and transport. 
Groundwater samples will also be analyzed for TSS to assess the likelihood that inorganic 
contaminants detected are bound to the sediment entrained in the sample, as opposed to being in 
the dissolved phase.  

5.1.3 Geotechnical Analyses 
Analysis or estimation of various geotechnical parameters is necessary for site characterization 
(including contaminant transport) and input to the RESRAD model. Relevant parameters 
include: 

• Hydraulic conductivity, to assess groundwater movement and contaminant transport 
• Grain size distribution 
• Atterberg limits 

Other parameters (bulk density, porosity) needed for input to the RESRAD model will be 
estimated from literature values which may also be confirmed through site specific data derived 
from recovered soil cores (e.g., the weighing of core segments of known dimensions at the field 
laboratory).  

5.1.4 On-Site Laboratory Radiological Methods 
Field samples will be analyzed in the on-site laboratory for radiological constituents utilizing 
gamma spectroscopy. The specifics of the on-site laboratory operations will be provided in the 
LQMP and SOPs to be submitted as part of Task 6 of this task order. 

5.2 Preventive Maintenance  
Preventive maintenance will be provided both for the off-site laboratory (Section 5.2.1) and on-
site laboratory (Section 5.2.2), as described below. 

5.2.1 Off-Site Laboratory Preventive Maintenance 
The laboratory is responsible for the maintenance of its analytical equipment. The instrument 
manufacturer, model number, accessories, etc., required for analysis are detailed in the 
laboratory Quality Management Plan (QMP). Preventive maintenance is provided on a regular 
basis to minimize downtime and the potential interruption of analytical work. Instruments are 
maintained in accordance with the manufacturers' recommendations. If instruments require 
maintenance, only trained laboratory personnel or manufacturer-authorized service specialists are 
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permitted to do the work. Maintenance activities will be documented in permanent logs. These 
logs will be available for inspection by auditing personnel. STL-St. Louis’ preventive 
maintenance policy and procedures are documented in their SOP QA-0024. 

5.2.2 On-Site Laboratory Preventive Maintenance 
The on-site laboratory is responsible for the maintenance of its analytical equipment. The details 
of the instrument manufacturer, model number, accessories, etc., required for analysis will be 
detailed in the laboratory SOPs (to be provided as a Task 6 deliverable). Preventive maintenance 
is provided on a regular basis to minimize downtime and the potential interruption of analytical 
work. Instruments are maintained in accordance with the manufacturers' recommendations. If 
instruments require maintenance, only trained personnel or manufacturer-authorized service 
specialists are permitted to do the work. In addition, Earth Tech has service contracts in place for 
the analytical equipment utilized in the on-site laboratory. Maintenance activities will be 
documented in permanent logs. These logs will be available for inspection by auditing personnel. 

5.3 Analytical Support Areas (Off-Site Laboratory) 
Prior to generating quality data, several analytical support areas must be considered:  

Standard/Reagent Preparation.  Primary reference standards and secondary standard solutions 
will be obtained from NIST, or other reliable commercial sources, to verify the composition of 
the material. The preparation and maintenance of standards and reagents will be accomplished 
per the methods referenced in Table 5-1. The source, preparation, and composition of standards 
and standard solutions are to be formally documented (i.e., in a bound logbook) and should 
identify the supplier, lot number, purity/concentration, receipt/preparation date, preparer’s name, 
method of preparation, expiration date, and any other pertinent information.  Standard solutions 
will be validated prior to use. Care will be exercised in the proper storage and handling of 
standard solutions (e.g., separating volatile standards from nonvolatile standards). The laboratory 
will monitor the quality of the standards and reagents at a frequencies and procedures identified 
in the laboratory QMP and in the STL-St. Louis facility SOP QA-002.  

Balances. The analytical balances will be calibrated and maintained in accordance with 
manufacturers' specifications. Calibration is conducted with two ASTM Class 1 weights that 
bracket the expected balance use range. The laboratory will check the accuracy of the balances 
daily or before use and document the check in a bound logbook. Annual calibration by a certified 
technician is also required. STL SOP QA-005 meets the NELAC requirement for balance 
calibration. 

Refrigerators/Freezers. The temperature of the refrigerators and freezers within the laboratory 
will be monitored and recorded daily (or continuously). This will verify that the quality of the 
standards and reagents is not compromised and the integrity of the analytical samples is upheld. 
The applicable acceptance ranges (2º to 6º C for refrigerators; normally -10º to -20º C for 
freezers) will be clearly posted on each unit in service.  

Water Supply System. The laboratory must maintain a sufficient water supply for all project 
needs. Water used for analytical work must be analyte-free (e.g., ASTM Type II [ASTM D 
1193-99 or current version] or better) to prevent false positives in the data. Ultraviolet or carbon 
absorption treatment is recommended for organic analyses and ion-exchange treatment is 
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recommended for inorganic tests. Appropriate documentation of the quality of the water supply 
system(s) will be performed on a regular basis. STL SOP QA-0028 meets the NELAC require 
for water system maintenance and monitoring. 

The same procedures and standards will be met by the on-site laboratory with regard to standards 
and balances. The on-site laboratory does not require an analyte free water supply and none will 
be maintained at the field laboratory. Although refrigeration will not be required for those 
samples analyzed for radionuclides, samples collected for chemical and conventional analyses 
require being maintained at 4º C while stored on site and in shipment.  A lockable refrigerator 
may be installed in the field laboratory trailer for convenience but is not required for the 
maintenance of the on-site samples. 

5.4 Calibration Procedures and Frequency  
In order to obtain the necessary level of precision and accuracy during sample processing, 
laboratory instruments must be calibrated properly. Several analytical support areas must be 
considered so the integrity of standards and reagents is upheld prior to instrument calibration. 
The following sections describe these analytical support areas and associated laboratory 
instrument calibration procedures.  

Instruments calibration is required to verify that the analytical system is operating properly and 
at the sensitivity necessary to meet established quantitation limits. Each instrument for organic 
and inorganic analyses will be calibrated with standards appropriate to the type of instrument and 
linear range established within the analytical method. Calibration of laboratory instruments will 
be performed according to the requirements of the specified methods, the DoD QSM, and the 
LQMP.  

In addition to the requirements stated in the analytical methods, the off-site laboratory will be 
required to analyze an additional low-level standard at or near the detection limits reported in 
Section 6.0. In general, standards will be used that bracket the expected concentration of the 
samples. This will require the use of different concentration levels, which will be used to 
demonstrate the instrument's linear range of calibration.  

Calibration of an instrument must be performed prior to the analysis of any samples and then at 
periodic intervals (i.e., continuing calibration) during the sample analysis to verify that the 
instrument is still properly calibrated. If the laboratory cannot meet the method-required 
calibration requirements, corrective action will be taken as discussed in Section 5.7. All 
corrective action procedures taken by the laboratory will be documented, summarized within the 
case narrative, and submitted with the analytical results.  

5.5 Laboratory QC Procedures  

5.5.1 Analytical Sequence QC  
The QC elements required for each analytical sequence will be performed in accordance with 
requirements stated within the analytical methods.  
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5.5.2 Batch/Matrix-Specific/Performance-Based QC  
Internal QC checks are used to determine if analytical operations at the laboratory are being 
performed in accordance with specified quality control procedures, as well as to determine the 
effect the sample matrix may have on data being generated. Three types of internal checks are 
performed: batch QC; matrix-specific QC; and performance-based procedures. The type and 
frequency of specific QC samples performed by the laboratory will be selected according to the 
specified analytical method and project-specific requirements. Acceptable criteria or target 
ranges for these QC samples are presented in the analytical methods referenced in Table 5-1 as 
detailed in the laboratory SOPs.  

If QC results are outside acceptable ranges, appropriate corrective measures will be 
implemented; the impact these corrective measures may have on the established data quality 
objectives will be assessed; and the data may be qualified (either by indicating the exceedance on 
the laboratory data report [“Q” qualifier in accordance with DoD QSM]) or during data quality 
review. Quality control samples, including any project-specific QC samples (i.e., split samples) 
that will be analyzed, are discussed below.  

5.5.2.1 Batch QA  
Method Blanks. A method blank is defined as an interference-free blank matrix similar to the 
sample matrix to which all reagents are added in the same volumes or proportions as used in 
sample preparation and carried through the complete sample preparation, cleanup, and 
determinative procedures. For soil analyses, a purified solid matrix (e.g., clean sand is used for 
the method blank for isotopic radionuclide analysis) will be used. The method blank is used to 
determine the level of laboratory background contamination. Method blanks are analyzed at a 
frequency of one per analytical batch.  

Laboratory Control Samples (LCS). A LCS is an aliquot of standard control matrices spiked 
(fortified) with all the elements being analyzed for calculation of precision and accuracy to verify 
that the analysis that is being performed is in control. A laboratory control sample will be 
analyzed (with every extraction / analytical batch) for each matrix and parameter.  

Sample Duplicate. STL-St. Louis’ SOPs for radionuclides in aqueous and non-aqueous samples 
requires that a sample duplicate (a duplicate generated by the laboratory) be analyzed with each 
batch of 20 samples or fewer. Note that this duplicate is in addition to any blind field duplicates 
submitted by the field sampling team. 

5.5.2.2 Matrix-Specific and Field QC  
Matrix Spike Samples. A matrix spike sample is an aliquot of a matrix spiked with known 
concentrations of all target analytes being analyzed (the DoD QSM requires all target analytes to 
be included as spiked compounds) as stipulated by the selected methodology. The MS/MSDs are 
subjected to the entire analytical procedure in order to assess both precision and accuracy of the 
method for the matrix by measuring the percent recovery and the relative percent difference of 
the two spiked samples. The samples are used to assess matrix interference effects on the 
method, as well as to evaluate instrument performance. MS/MSDs are analyzed at a frequency of 
one each per 20 samples per matrix, or one for each analytical batch, whichever is more frequent. 
The DoD QSM requires that the matrix QC be performed on a site sample (i.e., on one of the 
samples submitted from the Guterl Steel site, not on a sample analyzed in the batch from a 
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different site). MS/MSDs will be performed for the parameters as shown on Table 4-2.  Note that 
a matrix spike is not required for radiological analyses (including isotopic uranium, thorium, and 
radium) for which a tracer is added to monitor yield. However, for analyses for which MS/MSD 
is not performed, a LCSD will be analyzed (if a sample duplicate is not analyzed). 

Field Duplicates. The field duplicate (submitted blind to the laboratory) is the second of two 
representative aliquots of the same sample, which are prepared and analyzed identically. 
Collection of duplicate samples provides for the evaluation of precision both in the field and at 
the laboratory by comparing the analytical results of two samples taken from the same location. 
Obtaining duplicate samples from a solid matrix (i.e., soil) requires homogenization of the 
sample aliquot prior to filling sample containers, in order to best achieve representative samples. 
Due to interferences, lack of homogeneity, and the nature of the solid samples, the analytical 
precision goals for non-aqueous samples are less stringent than those for aqueous samples, and 
may not always be achievable. Field duplicate samples are to be included at a maximum of one 
per 20 environmental samples per analysis type and matrix. 

Equipment Rinsate Blanks. Rinsate blanks are collected to assess the potential for cross-
contamination of samples during collection. Rinsate blanks will be collected for each sampling 
equipment type (e.g., split spoon sampler, macro-core, etc.) and analyzed at a rate of one per 
decontamination event, with a minimum of one per week (to verify that the equipment has not 
become contaminated from ongoing storage) and a maximum of one per day for each sample 
type. Disposable, dedicated equipment purchased pre-cleaned from a vendor and from the same 
lot is considered a single decontamination event for that equipment type. Rinsate blanks consist 
of distilled water or analyte-free water obtained from the laboratory collected from the final rinse 
of aqueous sampling equipment after the decontamination procedures described in the FSP.  

5.5.2.3 Performance-Based QC  
QA samples (or split samples) are used for performance audits or inter-laboratory comparability 
of data. A QA sample is defined as a homogenized replicate of a field sample.  QA samples will 
be taken at a five percent frequency (relative to field samples) and sent to a QA laboratory 
designated by USACE. The QA laboratory will be notified approximately two weeks prior to any 
QA samples being shipped.  

QA samples will be collected in the field. A USACE-provided sample ID number will be applied 
to the labels, chain-of-custody records, and all correspondence for all QA samples shipped to the 
QA laboratory throughout the project.  

The requirement for QA split samples will be determined by USACE, as will the laboratory 
utilized for QA sample analysis. Evaluation of the split sample results is the responsibility of the 
USACE. If available, Earth Tech will incorporate the USACE split sample evaluation into the 
final QCSR. 

5.5.3 On-Site Laboratory QC 
On-site laboratory QC will be specified in the LQMP, which will be developed and approved by 
USACE prior to implementation. Areas to be addressed by the on-site LQMP are shown in the 
example table of contents, provided as Figure 3-1 of this QAPP. Typical items may include 
system calibration (three times daily; at the beginning, middle and end of the day); method 
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blanks (analyzed at the beginning of the day) and duplicates (analyzed once for every 20 
environmental samples). The on-site laboratory calibration is prepared by an outside vendor 
(Analytics of Atlanta, GA) and is NIST-traceable. A typical calibration standard is provided in 
Attachment C and spans a range of gamma-ray energies from low to high. 

5.6 Performance and System Audits  
Audits will include a careful evaluation of both field and laboratory QC procedures and will be 
performed before or shortly after systems are operational. The audits will be conducted by an 
individual who is technically knowledgeable about the operation(s) under review. Performance 
audits will be conducted by introducing control samples into the data production process. These 
control samples may include performance evaluation samples, field samples spiked with known 
amounts of analyte, and split field samples that will be analyzed by two or more analysts within 
or outside the organization.  

System audits are on-site qualitative inspections and reviews of the QC system used by some 
part of or the entire measurement system. They provide a quantitative measure of the quality of 
the data produced by one section of or the entire measurement process. The audits are performed 
against a set of requirements, which may be a QA project plan or work plan, a standard method, 
or a project statement of work. The primary objective of the system audits is to verify that the 
QA/QC procedures are being followed.  

The laboratory must conduct internal technical audits and systems audits, as specified in the DoD 
QSM (Section 5.3.1). Audits will be conducted by persons independent of the activity being 
audited. The laboratory shall schedule audits so that all elements and areas of laboratory 
operations are reviewed over the course of one year. If the audit indicates problems, the 
laboratory shall take corrective action as quickly as possible and notify Earth Tech if any results 
or reports submitted may be affected. 

5.6.1 Performance and External Audits  
In addition to conducting internal reviews and audits, as part of its established QA program, the 
laboratory is required to take part in regularly-scheduled performance evaluations and laboratory 
audits performed by state and federal agencies (e.g., USACE), as well as by independent 
agencies (i.e., NELAC). They are conducted as part of the certification process and to monitor 
the laboratory performance. The audits also provide an external QA check of the laboratory and 
provide reviews and information on the management systems, personnel, standard operating 
procedures, and analytical measurement systems. Acceptable performance on evaluation samples 
and audits is required for certification and accreditation. The laboratory will use the information 
provided from these audits to monitor and assess the quality of its performance. Problems 
detected in these audits will be reviewed by the QA Officer and Laboratory Manager, and 
corrective action will be instituted as necessary.  

Earth Tech is not contracted to perform laboratory audits. However, Earth Tech will assign 
qualified personnel to conduct laboratory audits if requested by USACE. These project-specific 
laboratory performance review audits would be conducted only at the direction of and in 
conjunction with the USACE, when requested.  The scope and format of any such audits will be 
determined jointly between USACE and Earth Tech QA staff. 
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5.6.2 Systems and Internal Audits  
As part of its QA Program, the Laboratory QA Manager will conduct periodic checks and audits 
of the analytical systems, as directed by the laboratory QMP. The purpose of these is to verify 
that the analytical systems are working properly, and that personnel are adhering to established 
procedures and documenting the required information. These checks and audits also assist in 
determining or detecting where problems are occurring, and include examination of laboratory 
documentation of sample receipt, sample log-in, sample storage, COC procedures, sample 
preparation and analysis, instrument operating records, etc.  

Periodically, the Laboratory QA Manager will submit single-blind performance evaluation 
samples that are prepared along with project samples to the laboratory for analysis. These 
samples will serve to check the entire analytical method, the efficiency of the preparation 
method, and the analytical instrument performance. The results of the internal performance 
evaluation sampling will be reviewed by the Laboratory QA Manager who will report the results 
to the analyst and the Laboratory Director. When a problem is indicated, the Laboratory QA 
Manager will assist the analyst and laboratory management in determining the reason and in 
developing solutions. The Laboratory QA Manager also will recheck the systems as required.  

5.6.3 On-Site Laboratory Audits  
On-site laboratory audits will be conducted in exactly the same manner as identified above, and 
will be conducted by the Laboratory QA Manager who will be the Senior Radiochemist. At least 
one audit of the on-site laboratory will be conducted. Audits will be conducted every six months 
in the event that on-site laboratory analysis is conducted for more than a six-month period. If 
field work (including on-site laboratory analysis) shuts down for an extended period (e.g., for the 
winter) and then resumes, another audit will be conducted. 

5.7 Non-Conformance/Corrective Actions  
The laboratory shall have established, documented procedures to identify and control work and 
identify results that do not conform to the specified requirement. The laboratory shall also have a 
policy and procedures for actions to be taken in the event of a non-conformance and to prevent a 
recurrence. Corrective actions will be implemented to resolve problems and restore proper 
functioning to the analytical system when errors, deficiencies, or out-of-control situations exist at 
the laboratory. Full documentation of the corrective action procedure needed to resolve the 
problem will be filed in the project records, and the information will be summarized in the case 
narrative. STL-St. Louis’ policy and procedure for dealing with nonconformance issues is 
addressed in SOP QA-0036. Discussion of the corrective actions to be taken is presented in the 
following sections.  

5.7.1 Incoming Samples  
Problems noted during sample receipt at the off-site laboratory will be documented on a Cooler 
Receipt Form (see Attachment A), as discussed in Section 4.2 of this QAPP. (STL-St. Louis uses 
its own form, a “Condition Upon Receipt” form, for this purpose.) The Earth Tech QA manager 
will be contacted as soon as practical for problem resolution. Corrective actions will be 
documented thoroughly.  



Sampling and Analysis Plan, Volume 2 – Quality Assurance Project Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  
 5-10 11/21/2006 

Problems associated with sample receipt at the on-site laboratory will be addressed in real time 
by field personnel. If necessary, re-sampling will be conducted to resolve such problems. 

5.7.2 Sample Holding Times  
If sample extractions or analyses exceed method holding time requirements, the Earth Tech QA 
manager will be notified promptly for problem resolution. Corrective actions will be documented 
thoroughly. Due to the extended holding times (180 days) allowed for the principal COPCs for 
the Guterl Steel site (isotopic uranium, isotopic thorium, Ra-226 and Ra-228, and total uranium), 
holding time exceedances are not expected. Samples analyzed by the on-site laboratory will 
normally be analyzed within hours of collection and holding time exceedances will not be a 
problem. 

5.7.3 Instrument Calibration  
Sample analysis will not be allowed until all initial calibrations meet the appropriate 
requirements. Laboratory instrumentation must be calibrated in accordance with method 
requirements. If any initial/continuing calibration standards exceed method QC limits, 
recalibration must be performed and, if necessary, reanalysis conducted of all affected samples 
analyzed since the previous acceptable calibration check.  

5.7.4 Minimum Detectable Concentrations and Reporting Limits  
The laboratory must meet the project-required MDCs and RLs presented in Table 5-1. If 
difficulties arise in achieving these limits due to a particular sample matrix, the laboratory must 
notify the Earth Tech QA manager (or designee) for problem resolution.  In order to achieve 
those project-required MDCs and RLs, the laboratory must utilize the necessary and appropriate 
cleanup procedures. When a sample requires a secondary dilution due to high levels of target 
analytes (applicable only to chemical and conventional parameters analyses), the laboratory must 
document the initial analysis and secondary dilution results; the results of both analyses must be 
reported. Secondary dilution will be permitted only to bring target analytes within the linear 
range of calibration.  

5.7.5 Method QC  
QC samples, including blanks, matrix duplicates, matrix spikes, laboratory control samples, and 
other method-specified QC samples, will meet the requirements of them methods referenced in 
Table 4-1 and laboratory SOPs. Failure to achieve the method-required QC criteria will result in 
the review and possible qualification of all affected or associated data. If the laboratory cannot 
find any errors, the affected sample(s) will be reanalyzed or re-extracted/redigested, then 
reanalyzed within method-required holding times (if possible) to verify the presence or absence 
of matrix effects. If matrix effect is confirmed, the corresponding data will be flagged 
accordingly (as specified by the method and defined by the data validation guidelines identified 
in Section 8.2). If matrix effect is not confirmed, then the entire batch of samples may have to be 
reanalyzed or re-extracted/redigested. The Earth Tech QA manager will be notified as soon as 
possible to discuss possible corrective actions should unusually difficult sample matrices be 
encountered.  
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5.7.6 Calculation Errors  
The analytical results must be reviewed systematically for accuracy prior to submittal. If, upon 
data review, calculation and/or reporting errors are discovered to exist, the laboratory will be 
required to reissue the analytical data report with the corrective actions appropriately 
documented in the case narrative.  
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6. DATA REDUCTION/CALCULATION OF DATA QUALITY 
INDICATORS  

Data quality and quantity are measured by comparison of resulting data with established 
acceptable limits for data precision, accuracy, representativeness, comparability and 
completeness (PARCC) and sensitivity, collectively referred to as data quality indicators (DQIs). 
Data outside PARCC/sensitivity QA objectives will be evaluated according to Section 8 and the 
criteria contained in the specified analytical methods, to determine what, if any, aspects of the 
data can be defensibly used to meet the project objectives. 

The analytical data generated by the laboratory will be reviewed prior to generating the RI 
Report to assess and document the usability/validity of the reported results. This internal data 
review process will consist of data generation, reduction, a minimum of three levels of 
documented review, and reporting. As discussed in Section 3.3 and Section 3.4, DQIs will be 
measured during off-site chemical analysis. Calculations of these DQIs are presented below.  

6.1 Laboratory Data Reduction and Review  
Laboratory analytical data are first generated in raw form at the instrument. These data may be in 
either graphic or tabular form. Specific data reductions, generation procedures, and calculations 
are found in each of the methods referenced in Table 4-1, as well as within the laboratory QMP 
and individual analytical SOPs.  Analytical results must be reported consistently.  

• Data for soils and other non-aqueous matrices will be reported in concentrations of pCi/g 
for radiological parameters, and reported in micrograms per kilogram (μg/kg) or 
milligrams per kilogram (mg/kg) for other parameters (including total uranium). Soil 
samples will be reported by the on-site laboratory and the off-site laboratory by dry 
weight.  

• Data for water samples (including TCLP extracts of non-aqueous samples) will be 
reported in concentrations of picoCuries per liter (pCi/L) for radiological parameters, and 
reported in micrograms per liter (μg/L) or milligrams per liter (mg/L) for other 
parameters.  

Data reduction will be performed by individuals experienced with a particular analysis, and 
knowledgeable of project QA/QC requirements.  

The technician/analyst who generates the analytical data is responsible for its correctness and 
completeness. The data review process involves evaluating both the results of the QC data and 
the professional judgment of the person(s) conducting the review. Applying technical knowledge 
and experience to the evaluation of data is essential in verifying that data generated are of a 
quality adequate for the intended use.  

The laboratory has documented procedures that are to be followed and must be accessible to all 
laboratory personnel. The data review is generally conducted in a three-step process at the 
laboratory prior to submittal:  

• Level 1 - Technical Data Review - The analysts review the quality of their work based on 
an established set of guidelines. The review will verify, at a minimum, that appropriate 
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preparation, analysis, and standard operating procedures have been followed; analytical 
results are correct and complete; QC samples are within established control limits; and 
that documentation is complete (e.g., any anomalies have been documented).  

• Level 2 - Technical Review - This level of review will be performed by a supervisor or 
data review specialist whose function is to provide an independent review of the data 
package. This review will also be conducted according to an established set of guidelines 
(i.e., method requirements and laboratory standard operating procedures). The Level 2 
review includes a review of qualitative and quantitative data, and a review of documented 
anomalies.  

• Level 3 - Administrative Data Review - The final review of the data, prior to submittal, is 
performed by a QA/QC officer or program administrator at the laboratory. This level 
provides a total overview of the data package to verify its consistency and compliance 
with project requirements.  

A detailed description of the laboratory’s data review process is described in the QMP of the 
laboratories proposed for the analyses to be conducted for this project. STL-St. Louis’ internal 
review, verification, and reporting policy and procedures are documented in SOP PM-0004. 

6.2 Precision  
According to NELAC (as cited in DoD, 2006), precision is “the degree to which a set of 
observations or measurements of the same property, obtained under similar conditions, conform 
to themselves; a data quality indicator.” Precision reflects the random error and may be affected 
by systematic error. Precision also characterizes the natural variation of the matrix and how the 
contamination exists or varies within that matrix. Precision is evaluated using analyses of an 
analytical sample and its corresponding matrix duplicate, MS/MSD, or LCS/LCSD, which not 
only exhibit sampling precision, but indicate analytical precision through the reproducibility of 
the analytical results. Field duplicate and laboratory duplicate samples will be used to measure 
precision for project samples. Both sampling and analysis will be as consistent as possible. For a 
pair of measurements, RPD (or absolute difference; see Section B5.1) will be used, as presented 
below: 
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Where: 

D1 and D2 = the two replicate values. 
 
The upper limit for precision in non-aqueous matrix field duplicates is 100 percent RPD (in 
accordance with USEPA Region 2 data validation criteria for inorganics) for analytes present at 
five times the sample quantitation limit, and 50 percent RPD for aqueous duplicates. Duplicate 
data will also be assessed using the DoD QSM default precision goal of 30 percent RPD (DoD, 
2006). However, it should be noted that the DoD QSM criteria were developed for laboratory 
duplicates; field duplicates would be expected to have lesser precision (i.e., higher RPDs). In 
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addition, the DoD QSM criteria were developed for conventional chemical analyses (i.e., metals 
and organics) and may not be fully applicable to radiological analytical methods. 

The laboratory’s in-house acceptance criteria will also be used in the assessment of laboratory 
duplicates (i.e., MD, MSD, and LCSD). 

Precision will also be assessed for sample pairs analyzed both in the on-site laboratory and the 
off-site laboratory, using the same equation as above. 

6.3 Accuracy and Bias  
Accuracy is defined as the degree of agreement between an observed value and an acceptance 
value. Accuracy includes a combination of random error and systematic error (bias) (DoD, 
2006). Analytical bias (accuracy) may be assessed through the use of known and unknown QC 
samples and spiked samples. Bias is presented as percent recovery. Bias will be determined from 
matrix spike and laboratory control samples, as well as from tracer compounds added to alpha 
spectrometry fractions, and is calculated using the equation below: 
 

100% ×
−

=
SA

SRSSRR  

 
Where: 

%R = % recovery 
SSR = spike sample result 
SR = sample result 
SA = amount of spike added to sample 

 
Radiochemistry accuracy is also assessed through method and/or field QC blank evaluation. 

Accuracy and bias of the on-site laboratory data will also be assessed by comparison with the 
off-site laboratory data. In addition to the calculation of precision (relative to the off-site 
laboratory data; discussed above in Section 6.2), the on-site laboratory data will be evaluated for 
bias relative to the off-site laboratory data.  

6.4 Minimum Detectable Activities and Method Detection Limits  
The procedure for determining the minimum detectable concentrations or activities for 
radionuclides is discussed in Section 6.4.1, below. The protocol for establishing the detection 
limit for chemical analyses is discussed in Section 6.4.2. 

6.4.1 Minimum Detectable Concentrations / Activities 
MDCs, or MDAs, will be determined for each radionuclide using procedures outlined in DOE 
EML HASL 300 Series and USEPA 600/4-80-032. The MDC is defined as a level of activity 
concentration which is practically achievable by an overall measurement method, and considers 
not only the instrument characteristics (e.g., background and efficiency), but all other factors and 
conditions which influence the measurement (including sample size, counting time, self-
absorption and decay factors, and chemical yield).  
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6.4.2 Method Detection Limits 
MDLs will be determined for non-radiological (chemical) analyses (where applicable) using 
procedures outlined in 40 CFR Part 136, Appendix B. The MDL normally is calculated using 
data generated from reagent water. The basic procedure involves analysis of at least seven 
replicates of a standard prepared at a concentration near (within a factor of five) the estimated 
detection limit; calculating the standard deviation of the results; and multiplying the standard 
deviation by the appropriate Student’s t value (3.143 for seven replicates [six degrees of 
freedom] at the 99 percent confidence level). 

6.5 Completeness  
Completeness is defined as the percentage of data that is judged to be valid to achieve the 
objectives of the investigation compared to the total amount of data planned. Analytical 
completeness is the percentage of the usable data relative to the amount of data generated. 
Deficiencies in the data may be due to sampling techniques, poor accuracy, precision, or 
laboratory error. While the deficiencies may affect certain aspects of the data, usable data may 
still be extracted from applicable samples. An evaluation of completeness necessarily involves 
an evaluation of the impact of missing data on the ability of the project to achieve its goals. The 
goal for off-site laboratory analytical completeness is 95 percent. The equation used for 
analytical completeness is presented below: 
 

( )
nP
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×
×

=
100%  

 
Where: 

C =  Completeness 
D =  Number of usable data points (includes both detections and non-detected 

results). Usable data are those with no qualifier; or with the U, J, or UJ 
qualifiers. (The ‘D’ flag, indicating a result from a dilution, is not 
considered a data quality qualifier; D-flagged data are also fully usable.) 

P =  Number of analytical parameters per sample requested for analysis (e.g., 
three for isotopic uranium by HASL-300 Method A-01-R [as there are three 
discrete uranium isotopes which are reported by that method]) 

n =  Number of samples requested for analysis 
 
Overall completeness is calculated in a similar manner; except that the denominator is the 
number of data points planned. Overall completeness addresses both sampling and analytical 
completeness. The goal for overall completeness is 90 percent. 
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7. LABORATORY OPERATIONS DOCUMENTATION  

7.1 Sample Management Records  
Procedures addressing sample management documentation in the laboratory (i.e., sample chain-
of-custody, sample receipt verification and/or handling requirements, and any intra-laboratory 
custody requirements) are presented in the laboratory quality management plans of the 
laboratories proposed for this project. STL-St. Louis’ document control procedures and policy 
are documented in SOP QA-0023. 

7.2 Data Reporting Procedures  

7.2.1 Data Package Format and Content  
The laboratory analytical reports will meet the requirements of Appendix DoD-A in the DoD 
QSM (DoD, 2006). At a minimum, the following will be included for the radiological data 
packages. Note that for the Guterl RI, the “optional items” will also be submitted (to the extent 
relevant to the specific data being reported). The list below is a summary; the reader is referred 
to the QSM for the comprehensive list of required items. 
 
DoD QSM App A Item Summary Description of Item Contents 
1. Cover Sheet Identifies data package, lab, site, contract, etc. 
2. Table of Contents Data package should be paginated 
3. Case Narrative Full case narrative, including descriptions of any deviations 

which may affect the data, and a summary of any issues 
which need to be highlighted for the user to assess the 
usability of the data. The narrative will also include a list of 
all samples in the package and a definition of all data 
qualifiers used by the laboratory.  

4. Analytical results  Report results and qualifiers, field and laboratory sample ID, 
matrix, dates (preparation, analysis, etc) including reporting 
limits, dilutions, re-analyses, etc. The “optional information” 
under this item is also to be submitted, with special attention 
to the reporting of the qualitative estimate of uncertainty for 
radiological analyses.  

5. Sample Management 
Records 

Chain-of-Custody form, shipping documents, cooler receipt 
form, telephone logs, etc. 

6. QA/QC information  MS and MSD results; LCS and LCSD results; tracer 
recoveries; method blanks results; QC acceptance criteria; 
spike concentrations/spike added values; and batch numbers 
(preparation, analysis, other). 

7. Information for Third-Party 
Review 

Initial and continuing calibration data; performance 
standards; raw data (to include percent solids determination 
logs); QA/QC information not previously provided to fulfill 
item 6; and other supporting documentation. 
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In addition to the required deliverables, the laboratory will also provide an electronic data 
deliverable (EDD) in a Microsoft-compatible format (Access or Excel) for transferring the data 
readily into spreadsheets and database applications. 

A Cooler Receipt Form (or functional equivalent; see Section 5.7.1), one form per cooler, will 
also be required with each deliverable data package for the purposes of noting problems in 
sample packaging, documentation, preservation, and condition on receipt. The laboratory will 
also be requested to provide the data package in an Adobe portable document format (pdf).  

7.2.2 Electronic Deliverables  
Along with each Comprehensive Data Package, the laboratory will also provide the sample 
analytical results as an EDD in a format to be determined.  

7.3 Data Management Procedures  

7.3.1 Laboratory Turnaround Time  
The contract laboratory will be required to submit the analytical data packages, in accordance 
with Section 7.2.1, four weeks from verified (or validated) time of sample receipt (VTSR) at the 
laboratory.  

The contract laboratory will be required to fax a copy of the Cooler Receipt Form (see 
Attachment A) to Earth Tech upon receipt of the samples. Alternatively, the laboratory may scan 
the form and email the form as a pdf file.  

7.3.2 Data Archival/Retention Requirements  
The laboratory is responsible for generating, controlling, and archiving laboratory records for the 
Guterl Steel RI. This information should be maintained with a system that is effective for 
retrieval of any documentation that affects the reported results. All reported data packages must 
be retained by the laboratory for a minimum of seven years, or longer, as dictated by project 
requirements. In the event of laboratory closure, all applicable documents must be transferred to 
the USACE Buffalo District office.  

7.4 On-Site Laboratory Documentation 
The onsite laboratory will maintain hard copy and electronic records as part of the project files. 
Reporting will be conducted through a Microsoft Access database and customized for automatic 
input into a GIS system for mapping. In addition, quality control records will be reported with 
the sample results. Data will recorded on bench sheets, as shown on a gamma spectroscopy work 
card. These sheets will be filed in the on-site laboratory and scanned routinely (typically on a 
daily basis) and converted to electronic files (e.g., in pdf) and saved to disc or emailed to an off-
site location for backup and review. Details will be established in the LQMP and associated 
SOPs. 
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7.5 Real-Time Data Management 
In order to utilize the data in near real-time for feedback into the sampling design (i.e., Triad 
approach), a system will be implemented for uploading the data in graphical (spatial) form to be 
available to the field team and other data users, as discussed in FSP Section 6.1. 
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8. DATA ASSESSMENT AND MANAGEMENT PROCEDURES  

8.1 Data QC Review  
Data QC review is a systematic procedure for reviewing a body of data against a set of 
established criteria to provide a specified level of assurance of validity prior to its intended use. 
The data assessment discussed in this chapter is distinct from, and subsequent to, the laboratory’s 
in-house review of the data prior to its release to the client (see QAPP Section 6.1). 

8.2 Data Verification/ Validation  
Data verification is a process of evaluating the completeness, correctness, consistency, and 
compliance of a data package against a standard or contract. The off-site laboratory analytical 
reports will be evaluated against the Comprehensive Data Package requirements, as defined in 
EM 200-1-3, Appendix I (USACE, 2001). The EDDs will be verified for accuracy against the 
laboratory data packages.  

The validation of the radiological data will be performed following the general guidelines in 
MARLAP (2001). Validation of the chemical and conventional parameters data (including TCLP 
data) will be performed following the USEPA Region 2 Data Validation SOPs, augmented as 
necessary by the general guidelines in the DoD QSM, and the USEPA Contract Laboratory 
Program (CLP) National Functional Guidelines for Organic Data Review, EPA 540/R-99/008, 
October 1999 and USEPA CLP National Functional Guidelines for Inorganic Data Review, EPA 
540-R-04-004, October 2004. The sample data (from both the on-site and off-site laboratory) 
will be reviewed independently (i.e., by personnel not involved in the generation of the data) for 
evaluation of the following:  

• QC data provided in the laboratory deliverables are scientifically sound, appropriate to 
the method, and completely documented  

• QC samples are within established guidelines  
• Data were appropriately flagged by the laboratory  
• Documentation of all anomalies in sample preparation and analysis is complete and 

correct  
• Corrective action forms, if required, are complete  
• Holding times and preservation are documented  
• Data are ready for incorporation into the final report  
• Data package (documentation and backup) is complete and ready for data archive  

It is anticipated that a higher level of review (full validation) will be performed on approximately 
10 percent of the radiological and definitive chemical data generated during this investigation. 
This higher level of review includes verification of instrument calibration, assessment of 
laboratory precision and accuracy based upon duplicates and spike results (including LCS, 
LCSD, MS, MSD, MD, and field duplicates), verification of adherence to method specifications, 
assessment of matrix interference, and review of raw data (e.g., instrument printouts, calibration, 
etc.). The independent review of data will be performed by environmental chemists to verify 
compliance with specified analytical methods and project-specific method quality objectives. 
The organization responsible for this independent review has not yet been established. 
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The same procedures, to the extent applicable, will be used by the on-site laboratory. Note that 
the near-real time use of on-site data for implementation of the Triad approach limits the degree 
of review that is possible prior to uploading the data for use by the project team. 

8.3 Project Data Quality Objective Reconciliation  
The quality of data collected during the RI must be sufficient to achieve the project DQOs listed 
in Table 3-1. The analytical results will first be compared to off-site background data (where 
applicable) in order to determine if the contamination is naturally occurring or if it is intrinsic to 
past MED/AEC-related activities. The analytical results will then be compared to the site-
specific DQOs, ARARs, maximum contaminant levels, and TCLP criteria as part of the RI/FS.  

A more detailed discussion of how the Guterl Steel RI site data will be assessed with regard to 
achieving site-specific DQOs is presented in Section 8.5, below. 

8.4 Data Management 
This section presents the data management procedures for the Guterl Steel site RI. The 
characterization activities planned for the RI will produce a large amount of information. The 
information collected is critical for several reasons. The information collected will provide the 
foundation for determining the nature and extent of contamination at the site, for assessing the 
risks at the site, and for evaluating potential remedial actions. 

Project activities will generate data, including sample location, measurements of field 
parameters, and results of sample analysis and data reviews. Data from other sources (i.e., non 
direct measurements) is addressed in Section 4 of the FSP. Important records regarding the 
collection and analysis of the samples and data will also be generated. The data management 
process requires the proper flow of data from field collection and processing by the analytical 
laboratory to those involved in the project evaluation and decision making.  

Data acquisition and management activities associated with the Guterl Steel site fall into the 
following broad categories: 

• Field data 
• On-Site laboratory data 
• Off-Site laboratory data 
• Mapping data (survey data from surveying subcontractor) 
• Document management and retention 

8.4.1 Field Data 
Prior to beginning field sampling, field personnel will be trained in the project-specific field data 
recording requirements so that standard procedures are followed in sample collection field 
logbooks, chain-of-custody forms, labels, and custody seals. The primary purpose of these 
documents is to record each day’s field activities, personnel on each sampling team, and any 
administrative occurrences, conditions, or activities that may have affected the field work or data 
quality of any environmental samples for any given day. 

Each field sampling team will have a field logbook, in which it will record data collection in the 
field. To the extent possible, pre-printed field logbook sheets will be generated from the data 
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management system. If pre-printed logbook sheets are not used for a given sample, required 
information will be recorded manually. As samples are collected in the field, sampling team 
members will complete the logbooks with sample collection data and required field 
measurements as specified in the FSP. Standardized reporting formats will be used to document 
this information. The field logbooks will be signed and dated by the data recorder and will 
specify whether field methods and procedures were followed. Sample collection and 
measurements information from the logbooks and data forms will be manually entered into the 
electronic spreadsheets or data base and checked for accuracy. As necessary, the actual forms 
will be modified to include the appropriate information codes to facilitate data entry. Completed 
logbooks and appropriate field forms will be submitted to the project file upon completion of the 
project. 

Sample containers will be tracked from the field collection activities to the analytical laboratory 
following proper COC protocols and using standardized COC forms. 

Electronic data will be downloaded from field computers or system instruments frequently (e.g., 
at least weekly) to provide data backup in the event of computer loss or instrument failure. Hand-
written data may be data entered into electronic format as needed during or after the completion 
of field activities. Field notes and logbooks will be managed appropriately and will be stored in 
the field office when not in use. 

Discrete samples will be collected from soil, groundwater, surface water, sediment, and other 
building matrices as part of the planned RI activities. Field sampling data to be stored includes 
sample ID; sample station information (including location and depth or elevation, as 
appropriate); sample descriptions (including designations of QC samples such as field 
duplicates); and field screening results associated with samples. 

Location information for sampling stations will be from the surveyed grid established by the 
surveying subcontractor prior to initiation of field sampling activities. Sampling station location 
data will be mapped and visually inspected for gross errors. 

Field survey data also includes many types of data that are generated during the course of 
completing soil borings, temporary well points, and monitoring wells. It can include stratigraphic 
information, soil classification data, water level data, and notes recorded by staff during field 
activities and typically are hand-entered in field notebooks. 

Building layouts and dimensions will be established to the accuracy necessary to complete the 
feasibility study. These measurements may be conducted by the surveying subcontractor, by field 
personnel (using tape measures or similar devices), or a combination of methods. 

Radiological data including field gamma spectroscopy, radiation swipe count data, and field 
screening radiation monitoring data will be recorded in appropriate field logbooks and survey 
sheets. The logbooks and survey sheets will be maintained in a controlled location (field office) 
and will be organized in a filing system for ease of use and retrieval.  

8.4.2 On-Site Laboratory Data Management 
Details of the on-site laboratory procedures will be established in the LQMP and SOPs, 
including laboratory data reduction and review procedures and laboratory operations 
documentation (including archiving and retention requirements). Laboratory protocols for 
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verification and documentation of sample receipt are addressed in Section 4.1. Data management 
procedures for use in the Triad approach are summarized in QAPP Section 7.5 and detailed in 
FSP Section 6.1. 

8.4.3 Off-Site Laboratory Data Management  
The interface with the analytical laboratory is crucial for achieving the goal of generating 
technically sound data. Laboratory analytical methods, validation criteria, and deliverable 
formats are described in the laboratory QMP and in STL-St. Louis SOPs QA-0023 and PM-
0004. Laboratory data reduction and review procedures are presented in Section 6.1 and 
laboratory operations documentation (including archiving and retention requirements) are 
documented in Section 7. Laboratory protocols for verification and documentation of sample 
receipt are addressed in Section 4.1. 

8.4.4 Mapping (Survey) Data 
Mapping data will consist of surveying sample points collected during the course of the RI. This 
data will identify discrete locations for sampling stations/monitoring wells produced as part of 
this characterization effort. The primary issue associated with mapping data is that of insuring 
the various data sets that include spatial location information are consistent relative to each other. 
The subcontractor or Earth Tech field representative responsible for the survey work will provide 
the project with electronic and hard copy reports of the civil survey data, as appropriate. 

The base coordinate system for the characterization work is the New York State Plane 
Coordinate System (West Zone). All data produced by this characterization effort will be 
delivered in State Plane feet. Topographical data (i.e., mean sea level readings, depth to samples, 
depth to water table measurements, etc.) will be delivered in feet.  

8.4.5 Data and Document Management and Tracking  
To meet the regulatory requirements for the acquisition of technically sound and legally 
defensible data, an audit trail will be established from the development of the project SAP 
through the archiving of information and data. Each step or variation of the sampling and 
analytical process will be documented. 

8.4.2.1 Data Compilation and Storage 

Once the data for a given sample or group of samples are complete and entered into the 
appropriate electronic media, the data coordinator will check that logbooks, other field records, 
and all analytical data are complete and properly stored, including both the electronic form and 
associated data packages. Each piece of information will be documented as to its source, and 
hard copy information will be appropriately indexed and filed. 

Any changes or corrections made to the completed data set will be documented on standardized 
forms which will be placed into the project file. 

8.4.2.2 Data Summarization and Reporting 

Project data will be screened for potential data errors, compared to site-specific background 
values and applicable regulatory limits, and summarized in both tabular and graphical form to 
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facilitate data interpretation. Data reduction and summation will be accomplished using quality-
controlled and documented reporting programs. Data summaries will be generally produced 
using predefined report formats and approved by the USACE Project Manager.  

8.4.2.3 Records Management and Document Control 
Hard copies of original site and field logbooks, COC forms, data packages with analytical results 
and associated QA/QC information, data validation forms, and other project-related information 
will be indexed, catalogued into appropriate file groups and series, and archived. The project 
Data Manager will archive the project data to the appropriate electronic media. A data archive 
information package will be prepared that describes the data system, file format, and method of 
archive. Sufficient documentation will accompany the archived data to fully describe the source, 
contents, and structure of the data to provide future usability. Non-standard computer programs 
used to manipulate or report the archived data will also be included in the data archive 
information package to further enhance the future usability of the data. 

8.5 Project Completeness Assessment  
Project (RI) completeness will be assessed by determining if the DQOs summarized on QAPP 
Table Section 3.1 have been satisfactorily addressed. (Note that the list below does not include 
all 21 project DQOs identified in the DGAR, as some of the DQOs have been already achieved, 
and some will be achieved in tasks conducted subsequent to the completion of the RI.) The 
attainment of the RI DQOs will be assessed on an individual basis, as presented below.  

DQO No. 1:  
Determine the nature and extent of MED/AEC related constituents present at the site (i.e., 
uranium and thorium, and the media and locations in which they are present).  
This DQO will be considered complete if the overall project completeness goals are met, and if 
no significant data gaps are noted in the RI report. 
 
DQO No. 2: 
Acquire information to define the fate and transport of contaminants from the site.  
This DQO will be considered complete if the overall project completeness goals are met, 
especially for IA02, 03, 04, 05, 07, and 08. 
 
DQO No. 4: 
Provide sufficient characterization data to allow completion of subsequent Feasibility Study, 
Remedial Design, and Remedial Action.  
This DQO will be considered complete if the overall project completeness goals are met, and if 
no significant data gaps are noted in the RI report. (See also DQO No. 1.) 
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DQO No. 6: 
Identify the underground utility system within the site, including if possible, utilities in place at 
the time of AEC contracted efforts and utilities installed after the AEC contracted efforts. 
Includes both between building and within building utilities.  
This DQO is addressed by acquisition of ‘as-built’ drawings (received December, 2005) and 
reviewing them; designing the field sampling program with location of these systems /utilities in 
mind (e.g., remote sensing); and physical inspections/observations during the field program. This 
DQO will be considered complete if the investigative tasks associated with this investigation 
(IA08) are completed. However, the completion of this task will be assessed qualitatively in that 
successful completion of the investigative tasks does not guarantee that all buried or hidden 
utilities will have been located. 
 
DQO No. 9: 
Define nature and extent of isotopic uranium and thorium in surface soils, subsurface soils, and 
buildings to support risk assessment (using Nuclear Regulatory Commission screening levels for 
human health and Department of Energy [DOE, 2002] for ecological) and development and 
evaluation of FS alternatives (volume determination).   
This DQO will be considered complete if the overall project completeness goals are met, and if 
no significant data gaps are noted in the RI report. (See also DQOs No. 1 and 4.) 
 
DQO No. 10: 
Determine whether groundwater has been impacted by isotopic uranium and thorium above 
screening levels; and if so, determine nature and extent to support risk assessment, and 
development and evaluation of FS alternatives.   
This DQO will be considered complete if the IA07 investigation is completed as planned without 
significant data gaps. 
 
DQO No. 11: 
Determine whether surface water and sediments have been impacted by isotopic uranium and 
thorium above screening levels (screening levels for these media will need to be researched and 
developed during RI/FS tasks).   
This DQO will be considered complete if the Sediment and Surface Water investigation (FSP 
Section 5.4.5.3) is completed as planned without significant data gaps. 
 
DQO No. 13: 
Determine if isotopic uranium and thorium has contaminated underground utilities.  
This DQO will be considered complete if the IA08 investigation is completed as planned without 
significant data gaps, and the post-implementation review indicates that the techniques utilized 
were appropriate and achieved their goals. 
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DQO No. 14: 
Determine the magnitude of any chemical contamination to support establishing transportation 
and disposal requirements (e.g., waste classification) and associated costs to be included in 
various Feasibility Study alternatives.  
Review of historical data indicates that non-radiological constituents are unlikely to impact 
transportation or disposal requirements (i.e., unlikely that much, if any, of media contaminated 
with MED/AEC wastes will be subject to classification as hazardous waste). The pre-
investigation assumption will be confirmed by successful TCLP metals analysis of a limited 
number of samples in process areas considered most likely to be contaminated with non-
MED/AEC materials. 
 
DQO No. 15: 
Conduct an inventory of building content/structures to support FS alternatives and evaluations. 
This DQO will be considered complete if sufficient information (e.g., measurements of 
dimensions, survey of locations, etc.) is recorded during the RI to enable locations, areas, and 
volumes to be established to the appropriate degree of accuracy, and if discrepancies in building 
dimensions noted in the DGAR are resolved. 
 
DQO No. 19: 
Gather sufficient data to complete a Baseline Human Health Risk Assessment (HHRA) for 
human health and an Screening Level Ecological Risk Assessment (SLERA). 
Achieving this DQO will be determined subsequent to completion of the RI; and will be 
addressed by completing the HHRA and SLERA. For the purpose of this RI, achieving DQO No. 
19 will be addressed in the planning stage (e.g., incorporating risk assessor input into the 
development of the SAP) and successful implantation of the project plans. (See DQO No. 3.) 

8.6 Quality Control Summary Report 
At the completion of the RI and data review and validation, Earth Tech will prepare a QCSR for 
submission to USACE. The QCSR will address the QA/QC-related components of the following 
items. 

• Data Collection. Deviations from the procedures identified in the QAPP in sampling 
procedures, sampling handling, or custody will be discussed, in addition to the potential 
affect on the usability of the resultant data. 

• Data Analysis and Validation. The analytical method reference (including the underlying 
agency method for analyses performed in accordance with a laboratory-specific SOP) 
will be indicated, along with significant alterations or modifications to the method. Data 
validation approach and criteria will be discussed, as will QC results that are outside of 
the applicable criteria or limits. The QCSR will identify QC result deviations that are 
greater than typically encountered, as well as recommendations for the usability of the 
results generated. Copies of the data validation or data review reports or memoranda will 
be included as an attachment to the QCSR, as well as a narrative summary and overall 
assessment of the data. 
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• Data Comparison. A comparison between RI data and data generated by the USACE QA 
laboratory will be included, if the QA data are available in a timely manner and USACE 
requests this comparison to be included in the QCSR. 

• Data Summaries. The QCSR will include a summary of qualified data and positive 
detections in tabular format. Data generated by both the on-site and off-site laboratories 
will be included in the summaries. 

• System Audits. Any inspections, deficiencies noted, and corrective actions implemented 
will be summarized. USACE audit reports (if any) will be included as an attachment to 
the QCSR. 

The QCSR will fulfill the ‘Reconciliation with User Requirements’ (as specified in USEPA 
QA/R-5) and ‘Project Objectives Reconciliation’ (USACE EM-200-1-3) criteria. 

 



Sampling and Analysis Plan, Volume 2 – Quality Assurance Project Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  
 9-1 11/21/2006 

9. REFERENCES  
US Army Corps of Engineers (USACE), 2001. Environmental Quality, Requirements for the 

Preparation of Sampling and Analysis Plans, EM 200-1-3. February.  

USACE, 2005a. Scope of Work, Data Review, Data Gap Analysis, Acquisition of Field Data, 
and Remedial Investigation for the Former Guterl Specialty Steel Corporation. US Army 
Corps of Engineers (USACE), Buffalo District. March. 

USACE, 2005b. Preliminary Identification of ARARs and DQOs for the Former Guterl Specialty 
Steel FUSRAP Site. Prepared by Earth Tech for USACE, Buffalo District. September. 

USACE, 2006. Data Gap Analysis Report. Prepared by Earth Tech for USACE, Buffalo District. 
March. 

US Department of Defense (DoD), 2006. Quality Systems Manual for Environmental 
Laboratories. Final Version 3. Prepared by DoD Data Quality Workgroup. January. 

US Department of Energy (USDOE), 1997. Environmental Measurements Laboratory (EML) 
Health and Safety Laboratory (HASL) 300 Series, 28th edition. February.  

US Environmental Protection Agency (USEPA), 1980. Prescribed Procedures for Measurement 
of Radioactivity in Drinking Water. Environmental Monitoring and Support Laboratory, 
Cincinnati, OH. EPA-600/4-80-032. August. 

USEPA, USDoD, USDOE, US Department of Homeland Security, US Nuclear Regulatory 
Commission, US Food and Drug Administration, US Geological Survey, NIST. 2004. 
Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP). 
NUREG-1576 / EPA 402-B-04-001A. July.  

USEPA, 1997. Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, SW-846 
Manual, Final Update III. June. Office of Solid Waste and Emergency Response 
(OSWER), Washington, DC.  

USEPA, 1999. Contract Laboratory Program (CLP) National Functional Guidelines for Organic 
Data Review, EPA 540/R-99/008. October.  

USEPA. 2000. Data Quality Objectives Process for Hazardous Waste Site Investigations, Final, 
EPA QA/G-4HW (EPA/600/R-00/007). January.  

USEPA, USDOE, US NRC, US DoD. 2000. Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM). EPA 402-R-97-016, Rev 1; NUREG 1575-Rev 1; 
DOE-EH 624, Rev 1. August.  

USEPA, 2001. Radionuclides Rule: A Quick Reference Guide, EPA 816-F-01-003, June. 

USEPA, Region 9. 2004. Preliminary Remediation Goals. 
http://www.epa.gov/region09/waste/sfund/prg/index.htm. October 2004; accessed 
January 2005. 

USEPA, 2004. CLP National Functional Guidelines for Inorganic Data Review, EPA 540-R-04-
008. July.  



Sampling and Analysis Plan, Volume 2 – Quality Assurance Project Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  
 9-2 11/21/2006 

USEPA Region 2, various dates. Standard Operating Procedures for Data Review. Accessed at 
http://www.epa.gov/region02/qa/documents.htm. Accessed January 2006. 

 



 

�����	�����	�����	�����	����
�

 



 

This page intentionally left blank. 



 
Table 3-1 

Quality Assurance Project Plan 
Former Guterl Specialty Steel FUSRAP Site 

Project Data Quality Objectives and Data Needs to be Achieved in RI/FS 
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Project Data Quality Objective Data Needed 

1. Determine the nature and extent of MED/AEC related 
constituents present at the site (i.e., uranium, thorium, radium and 
the media and locations in which they are present). 

Isotope-specific data for the COPCs in each Investigative 
Area. Preliminary Gamma Walkover Survey to target areas 
for intrusive investigation. Subsurface sampling in IAs 01, 
02, 03, 04, 05, 08, and 10. Also need to establish local 
background conditions for COPCs. 

2. Acquire information to define the fate and transport of 
contaminants from the site. 

Same as DQO 1; also geotechnical data (soil properties – 
porosity, conductivity, pH, bulk density). Also requires 
groundwater sampling (IA 07) and surface water/sediment 
sampling (IA 09) 

4. Provide sufficient characterization data to allow completion of 
subsequent Feasibility Study (FS), Remedial Design (RD), and 
Remedial Action (RA). 

Same as DQO 2; also limited conventional parameters and 
chemical data to evaluate treatment and disposal options. 
Alternatives development (i.e., FS) may require limited 
chemical analyses (e.g., TCLP metals) to rule out presence 
of hazardous waste in radiologically contaminated media. 

6. Identify the underground utility system within the site, including if 
possible, utilities in place at the time of AEC contracted efforts 
and utilities installed after the AEC contracted efforts. Includes 
both between-building and within-building utilities. 

Acquire as-built utility drawings (completed; quality is 
low). Evaluate other geophysical and/or remote sensing 
methods (see FSP). 

9.  Define nature and extent of isotopic uranium and thorium in 
surface soils, subsurface soils, and buildings to support risk 
assessment (using Nuclear Regulatory Commission screening 
levels for human health and Department of Energy [DOE, 2002] 
for ecological) and development and evaluation of FS alternatives 
(volume determination). 

See DQO 1 and 2, above. Review of DOE 2002 suggests 
that ecological risk unlikely to be a driver at Guterl. 
Discuss with USACE using RESRAD models (including 
RESRAD-BUILD) for human health risk assessment.  
Alternatives development (i.e., FS) may require limited 
chemical analyses (see DQO 4). 

10. Determine whether groundwater has been impacted by isotopic 
uranium, thorium, or radium above screening levels; and if so, 

Additional monitoring wells to be installed; groundwater to 
be sampled for radiological constituents (COPCs, total U, 



 
Table 3-1 

Quality Assurance Project Plan 
Former Guterl Specialty Steel FUSRAP Site 

Project Data Quality Objectives and Data Needs to be Achieved in RI/FS 
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Project Data Quality Objective Data Needed 
determine nature and extent to support risk assessment, and 
development and evaluation of FS alternatives.  

and gross alpha/beta radiation). 

11. Determine whether surface water and sediments (IA09 and 
elsewhere) have been impacted by isotopic uranium, thorium, or 
radium above screening levels (screening levels for these media 
will need to be researched and developed during RI/FS tasks). 

Determine, if possible, location(s) of historical outfalls to 
barge canal (see DQO 6). Limited sediment sampling 
upstream, at discharge location, and downstream for 
COPCs. Surface water sampling (IA09) to be conducted, 
but unlikely to be useful. 

13. Determine if isotopic uranium, thorium, and radium has 
contaminated underground utilities (IA08). 

Sample solids from sewers, drains, trenches (in 
conjunction with DQO 6). Contingency for water sampling 
if present. 

14. Determine the magnitude of any chemical contamination to 
support establishing transportation and disposal requirements 
(e.g., waste classification) and associated costs to be included in 
various FS alternatives. 

See DQO 4. 

15. Conduct an inventory of building content/structures to support FS 
alternatives and evaluations. 

Compile observations from structural survey and field 
sampling activities in IA 01 and IA 02. 

19. Gather sufficient data to complete a Baseline Human Health Risk 
Assessment (HHRA) for human health and a screening level 
ecological risk assessment. 

See DQO 3, 9, and 10 (for use in future DQOs 17 and 18).  

 
Note: DQO numbering, as presented in the Data Gap Analysis Report (USACE, 2006), has been retained. DQOs 5, 7, 8, 12, and 16 
have already been addressed. DQOs 3, 17, 18, 20, and 21 are to be addressed in tasks subsequent to the completion of the RI/FS. 
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Data to be Collected Intended Data Use(s) Data Need Requirements Sample/Analysis Methods 

Surface Soils (IA01, 02, 
03, 04, 05, 10) 
COPCs: U-234, U-235, U-
238, Th-228; Th-230; Th-
232; Ra-226, Ra-228 

DQO 1; DQO 2; DQO 4: 
DQO 9; DQO 14; DQO 19. 

Data User Perspective 
Site Investigation 
Risk Assessment 
FS/ Remedy selection. 

Contaminants of Interest: 
COPCs (U-234, U-235, U-238, Th-228, Th-230, 
Th-232, Ra-226, Ra-228) 

Media of Interest: 
Surface Soil (0-6 inches bgs) 

Areas/Locations: 
IA01, IA02, IA03, IA04, IA05, IA10; also 
background location(s) in Rollin T. Grant 
Wilderness Area. See FSP for details. 

Discrete – Biased/Unbiased 
Sample – Trowel 
Analysis: HASL-300 for U and Th; 
EPA 903/904 for Ra (STL SOPs) 
QA/QC: Duplicates (1:20) 

Subsurface Soils (IA01, 
02, 03, 04, 05, 10) 
COPCs: U-234, U-235, U-
238, Th-228; Th-230; Th-
232; Ra-226, Ra-228 
Hazardous characteristics 

DQO 1; DQO 2; DQO 4: 
DQO 9; DQO 14; DQO 19. 

Data User Perspective 
Site Investigation 
Risk Assessment 
FS/ Remedy selection. 

Contaminants of Interest: 
COPCs (U-234, U-235, U-238, Th-228, Th-230, 
Th-232, Ra-226, Ra-228); TCLP metals 

Media of Interest: 
Subsurface Soil (0.5 to 6 ft bgs typical) 

Areas/Locations: 
IA01, IA02, IA03, IA04, IA05, IA10; also 
background locations. 
See FSP for details. 

Discrete – Biased/Unbiased 
Sample – Geoprobe 
Analysis: HASL-300 for U and Th; 
EPA 903/904 for Ra (STL SOPs) 
QA/QC: Duplicates (1:20) 
TCLP extraction and analysis by 
EPA SW-846 
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Data to be Collected Intended Data Use(s) Data Need Requirements Sample/Analysis Methods 

Building Surfaces and 
Floors  (IA01, 02, 04) 
COPCs: U-234, U-235, U-
238, Th-228; Th-230; Th-
232; Ra-226, Ra-228 
Building dimensions 
(length, width, height) 
 

DQO 1; DQO 2; DQO 4; 
DQO 6; DQO 9; DQO 14; 
DQO 15; DQO 19. 

Data User Perspective 
Site Investigation 
Risk Assessment 
FS/ Remedy selection. 

Contaminants of Interest: 
COPCs (U-234, U-235, U-238, Th-228, Th-230, 
Th-232, Ra-226, Ra-228) 

Media of Interest: 
Building walls (structural components – cinder 
block, brick, etc.) 

Areas/Locations: 
IA01, IA02, IA04. 
See FSP for details. 

Discrete – Biased/Unbiased 
Sample – Hand Coring; Swipes; 
Geoprobe for sub-floor sampling. 
Analysis: U and Th by HASL-300; 
Ra 226/228 by EPA 903/904 (STL 
SOPs) 
Physical measurements (tape 
measure, etc) for dimensions. 
QA/QC: Duplicates (1:20) 

Groundwater  (IA07) 
COPCs: U-234, U-235, U-
238, Th-228; Th-230; Th-
232; Ra-226, Ra-228 
Total U 
Conventional parameters 
Geotechnical parameters on 
boring soils from new well 
installation 

DQO 1; DQO 2; DQO 4; 
DQO 10; DQO 19. 

Data User Perspective 
Site Investigation 
Risk Assessment 
FS/ Remedy selection. 

Contaminants of Interest: 
COPCs (U-234, U-235, U-238, Th-228, Th-230, 
Th-232, Ra-226, Ra-228) 
Gross alpha and beta radioactivity 
Boring soils: grain size; hydraulic conductivity; 
porosity; bulk density; TOC 

Media of Interest: 
On-site groundwater 

 

Discrete – Biased 
Well installation: Hollow-stem auger 
(overburden); water rotary (bedrock) 
Development: Bailer (overburden); 
submersible pump (bedrock) 
Purging: Peristaltic pump 
Groundwater sampling: Low flow; 
Bailer (overburden); submersible 
pump (bedrock) 
Analysis:  
Isotopic U and Th: HASL-300; Ra 
226/228 by EPA 903/904 (STL 
SOPs); Total U by EPA 6020 
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Data to be Collected Intended Data Use(s) Data Need Requirements Sample/Analysis Methods 
Areas/Locations: 

Existing and new (to-be-installed) monitoring 
wells. 
See FSP for details. 

Alpha and beta: EPA 900 
TOC: EPA 9060 
Geotech: ASTM 
QA/QC: Duplicates (1:20) 
Equipment blanks 

Surface Water and 
Sediment (IA03, 08, 09) 

COPCs: U-234, U-235, U-
238, Th-228; Th-230; Th-
232; Ra-226, Ra-228 
 

DQO 1; DQO 2; DQO 4: 
DQO 10; DQO 11; DQO 13; 
DQO 19. 

Data User Perspective 
Site Investigation 
Risk Assessment 
FS/ Remedy selection. 

Contaminants of Interest: 
COPCs (U-234, U-235, U-238, Th-228, Th-230, 
Th-232, Ra-226, Ra-228) 

Media of Interest: 
Surface Water and Sediment in Landfill Area, 
Erie Canal. Water and solids entrained in on-site 
sewers, drains, and trenches. 

Areas/Locations: 
Landfill Area (IA 03). 
Barge canal transects (upstream, near outfall, 
downstream) – off-site (IA 09) 
Drains/trenches within buildings and other 
locations as found (IA 08). 
See FSP for details. 

Discrete – Biased 
Location: Remote sensing 
Sampling: Hand equipment; other as 
needed (e.g., boat and Ponar for 
IA09) 
Analysis:  
U and Th: HASL-300; Ra 226/228 
by EPA 903/904  (STL SOPs) 
TCLP only if ‘significant’ volume 
found 
QA/QC: Duplicates (1:20) 
Equipment blanks 

 
  



Table 3-3

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Field Sample and QA/QC Sample Quantity Summary and Criteria

Field Dup Lab Dup

B
ac

kg
ro

un
d

Determine 
Background 

concentrations of 
COPCs. Samples 

to be collected 
Rollin T. Grant 

Wilderness Park

Unbiased 
background surface 
and subsurface soil

Discrete

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 12
Subsurface: 12

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50

RPD <40; 
DoD QSM 

generic 
goal is 

RPD ≤30.

73 – 131 % 
LCS 

Recovery; 75 
– 150 % MS 

Recovery

1.0 pCi/g 
(isotope-
specific) 2

95%

Gamma Spec (6) for 
U and Th isotopes; 
EPA 903/904 for 

Ra

Surface: 17
Subsurface: 17

Surface: 5%
Subsurface: 5%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 25
Subsurface: 24

Surface: 5%
Subsurface: 5%

SW-846 6020B for 
total U

Surface: 13
Subsurface: 12

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50

MD or 
MSD <30 
RPD <50

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg  
(soil) 95%

SW-846 9060 for 
TOC 

Surface: 2
Subsurface: 6

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 90%

Gamma Spec (6) for 
U and Th isotopes; 
EPA 903/904 for 

Ra

Surface: 3
Subsurface: 3

Surface: 5%
Subsurface: 5%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 15
Subsurface: 15

Surface: 5%
Subsurface: 5%

SW-846 6020B for 
total U

Surface: 8
Subsurface: 7

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50

MD or 
MSD <30 
RPD <50

MS 75–125; 
LCS 80-
120% or 
better 5

5 mg/kg (soil) 95%

SW-846 9060 for 
TOC 

Surface: 1
Subsurface: 2

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 95%

IA
02

Investigative 
Area

Determine nature 
and extent of 

COPCs in 
Excised Area 
structures and 

soils

IA
01

95%

Unbiased and biased,
building materials(9), 

surface soil, 
subsurface soil (10)

Discrete

TBD3 Definitive RPD  <50 RPD <40

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

95%

RPD  <50

RPD <40 
DoD QSM 

generic 
goal is 

RPD ≤30.

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

CompletenessField Sample 
Qty

QA Split 
Qty

PrecisionQC Sample Qty 
(Duplicates)

Data 
Type

Lab 
Accuracy1 SensitivityMatrix Sample 

Type

Unbiased and biased 
building materials(9), 

surface soil, 
subsurface soil

Determine nature 
and extent of 

COPCs above 
background in 
structures and 

soils. See FSP for 
building-specific 

details.

TBD3 Definitive

Analytical 
MethodData Use

Discrete
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Table 3-3

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Field Sample and QA/QC Sample Quantity Summary and Criteria

Field Dup Lab Dup
Investigative 

Area CompletenessField Sample 
Qty

QA Split 
Qty

PrecisionQC Sample Qty 
(Duplicates)

Data 
Type

Lab 
Accuracy1 SensitivityMatrix Sample 

Type
Analytical 

MethodData Use

Gamma Spec (6) for 
U and Th isotopes; 
EPA 903/904 for 

Ra

Surface: 3
Subsurface: 3
Sediment: 6

Surface Water: 0

Surface: 5%
Subsurface: 5%
Sediment: 5%

Surface Water: 5%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 15
Subsurface: 15

Sediment: 6
Surface Water: 6

Surface: 5%
Subsurface: 5%
Sediment: 5%

Surface Water: 5%

SW-846 6020B for 
total U

Surface: 8
Subsurface: 7
Sediment: 3

Swipe: 5%
Surface: 5%

Subsurface: 5%
Sediment: 5%

TBD3 Definitive RPD  <50
MD or 

MSD <30 
RPD <50

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg 95%

SW-846 9060 for 
TOC 

Surface: 1
Subsurface: 2
Sediment: 6

Surface: 5%
Subsurface: 5%
Sediment: 5% 

TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 95%

Gamma Spec (6) for 
U and Th isotopes; 
EPA 903/904 for 

Ra

Surface: 12
Subsurface: 25

Surface: 5%
Subsurface: 5%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 42
Subsurface: 42

Surface: 5%
Subsurface: 5%

SW-846 6020B for 
total U

Surface: 21
Subsurface: 21

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50

MD or 
MSD <30 
RPD <50

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg 95%

SW-846 9060 for 
TOC 

Surface: 1
Subsurface: 5

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 95%

Gamma Spec (6) for 
U and Th isotopes; 
EPA 903/904 for 

Ra

Surface: 4
Subsurface: 7

Surface: 5%
Subsurface: 5%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 21
Subsurface: 21

Surface: 5%
Subsurface: 5%

SW-846 6020B for 
total U

Surface: 11
Subsurface: 10

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50

MD or 
MSD <30 

RPD

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg 95%

SW-846 9060 for 
TOC 

Surface: 1
Subsurface: 2

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 90%

RPD <40

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

95%

IA
03

IA
04

TBD3 Definitive RPD  <50 RPD <40

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

95%

IA
05

TBD3 Definitive RPD  <50

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

95%TBD3 Definitive RPD  <50

RPD <40 
DoD QSM 

generic 
goal is 

RPD ≤30.Determine 
presence or 
absence of 

COPCs in Landfill
Area soils

Biased and unbiased, 
surface and 

subsurface soil, 
surface water, and 

sediment (10)

Discrete

Determine nature 
and extent of 

COPCs in 
NCIDA soils

Biased and unbiased, 
building floors, 

surface and 
subsurface soil (10)

Discrete

Discrete
Biased and unbiased, 

surface and 
subsurface soil (10)

Determine 
presence, absence, 
nature, extent of 
COPCs in RR 
ROW north of 

Site
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Table 3-3

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Field Sample and QA/QC Sample Quantity Summary and Criteria

Field Dup Lab Dup
Investigative 

Area CompletenessField Sample 
Qty

QA Split 
Qty

PrecisionQC Sample Qty 
(Duplicates)

Data 
Type

Lab 
Accuracy1 SensitivityMatrix Sample 

Type
Analytical 

MethodData Use

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Groundwater: 60 Groundwater: 5%
(1 blank) TBD3 Definitive RPD  <50

RPD <40 
DoD QSM 

generic 
goal is 

RPD ≤30.

75 – 131% 
LCS 

Recovery; 59 
– 150% MS 

rec

1.0 pCi/g 
(isotope-
specific) 2

90%

EPA 9310 for gross 
alpha / beta Groundwater: 60 Groundwater: 5% TBD3 Definitive/s

creening RPD  <25

RPD  <25; 
DoD QSM 

generic 
goal is 

RPD ≤30.

NA 5 pCi/L 90%

EPA 6020 ICP-MS 
for total uranium 

(filtered and 
unfiltered)

Groundwater: 60 Groundwater: 5%
(1 blank) TBD3 Definitive RPD  <25

RPD <20 
(MSD and 

LCSD)

MS 
75–125% 

Rec; LCS 85 -
115% Rec

10 µg/L 90%

EPA 160.2 for TSS Groundwater: 60 Groundwater: 5% TBD3 Definitive RPD  <25 RPD  <20 ± 0.4 mg 
(absolute) 4 mg/L 95%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(11)

Non-aqueous: 32
(Qty depends on 

locating utilities and
presence of solids)

Non-aqueous: 5% TBD3 Definitive RPD  <50  RPD <40

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

100%

SW-846 6020B for 
total U

Non-aqueous: 32
(Qty depends on 

locating utilities and
presence of solids)

Non-aqueous: 5% TBD3 Definitive RPD  <50
MD or 

MSD <30 
RPD <50

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg 95%

Determine 
presence, absence, 
nature, extent of 

COPCs in liquids 
in site sewers, 

drains, trenches

Biased utility-based 
aqueous; one sample 
from each location 

where found

Discrete

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Aqueous: 32
(Qty depends on 

locating utilities and
presence of liquids)

Aqueous: 5% TBD3 Definitive RPD  <50  RPD <40

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

100%

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Sediment: 12
Surface Water: 12

Sediment: 5%
Surface Water: 5% TBD3 Definitive RPD  <50

RPD <40; 
DoD QSM 

generic 
goal is 

RPD ≤30.

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

95%

SW-846 6020B for 
total U Sediment: 6 Sediment: 5% TBD3 Definitive RPD  <50

MD or 
MSD <30 
RPD <50

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg 95%

SW-846 9060 for 
TOC Sediment: 12 Sediment: 5% TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 95%

IA
07

IA
08

IA
09

Determine 
presence, absence, 
nature, extent of 
COPCs in solids 
in site sewers, 

drains, trenches

Biased utility-based 
non-aqueous; one 
sample from each 

location where found

Discrete

Determine 
presence, absence, 
nature, extent of 
COPCs in Site 
groundwater

Biased groundwater; 
one sample from 

each new and 
existing monitoring 

well

Discrete

Determine 
presence, absence, 
nature, extent of 

COPCs in surface 
water and 

sediment in Erie 
Barge Canal

Unbiased surface 
water and sediment Discrete
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Table 3-3

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Field Sample and QA/QC Sample Quantity Summary and Criteria

Field Dup Lab Dup
Investigative 

Area CompletenessField Sample 
Qty

QA Split 
Qty

PrecisionQC Sample Qty 
(Duplicates)

Data 
Type

Lab 
Accuracy1 SensitivityMatrix Sample 

Type
Analytical 

MethodData Use

Alpha Spec (7) for U 
and Th isotopes; 
EPA 903/904 for 

Ra(8)

Surface: 7
Subsurface: 32

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50 RPD <40

73 – 131 % 
LCS Rec; 75 
– 150 % MS 

Rec

1.0 pCi/g 
(isotope-
specific) 2

95%

SW-846 6020B for 
total U

Surface: 7
Subsurface: 32 

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50

MD or 
MSD <30 

RPD

MS 75–125; 
LCS 80-
120% or 

better

5 mg/kg 95%

SW-846 9060 for 
TOC 

Surface: 1
Subsurface: 1

Surface: 5%
Subsurface: 5% TBD3 Definitive RPD  <50 SD 4 ICS 4 100 mg/kg 90%

Notes:
1. Laboratory (STL) limits are based on ongoing in-house statistics. Values shown on this table are those current as of 3/1/06. Criteria at time of analysis may vary from those 
    shown here.

3. USACE has indicated that QA split samples will be submitted at 5 percent frequency, and parameters will match the analysis of the primary sample.

10.  Gamma walkover survey, surface scan, and swipe sample data results to be incorporated into location selection.

IA
10

8. 100% of samples U and Th; 50% of samples Ra.

6. Gamma spec - Gamma spectroscopy by DOE HASL-300 (STL Method GA-01-R).
7. Alpha spec - Alpha spectroscopy by DOE HASL-300 (STL Method A-01-R).

Discrete

9.  See FSP Table 5-8 for an estimate of building material sample quantities in IA01 and IA02.   Building materials to be analyzed
     for isotopic U, Th, Ra by gamma and alpha spectroscopy methods.

11. 100% of samples U and Th; 100% of samples Ra.

5. DoD QSM does not have recommendation of LCS recovery for metals by ICP-MS; EPA CLP limits are 80-120% for aqeuous samples but limits are not established for non-aqeuous
    samples.

4. Method 9060 specifies a spike duplicate (SD) every 10 samples and independent check standard (ICS) every 15. Control limits are lab-specific but should
    be at 80-120% recovery and less than 20% RPD (or better).

2. STL reporting limits for soil are 1.0 pCi/g for each of the target isotopes (U-234, U235, U2-238 and Th-228, 230, and 232) by alpha spectroscopy and are similar by gamma spectroscopy, and 
approximately 0.5 pCi/g for Ra-226 and Ra-228 (see Section 5 and Table 5-1) and 1.0 pCi/L in water for target isotopes. Reporting limits are based on short count. Improved sensitivity can be 
obtained through longer count times if necessary.

Determine nature 
and extent of 

COPCs in Lot 4.1 
("Lombardi 

Property") soils

Bias and unbiased 
surface and 

subsurface soil
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Table 4-1

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Sample Bottle, Volume, Preservation, and Holding Time Summary

Sample Bottles (2) Minimum Preservation Holding Time (3, 4)

MATRIX/ANALYSIS Sample Prep Method 1 Analytical Method 1 Mat'l Size Qty Source Vol Rqd (3) Extraction Analysis Comment

Non-Aqueous 5

Uranium 234, 235, 238 (γ-spec) STL RC-0025 STL RD-0101 P or G 7 8 oz 8 1 STL 500 g None NA 180 days

Thorium-228,230,232 (γ-spec) STL RC-0025 STL RD-0101 P or G 7  " " STL 500 g None NA 180 days

Radium 226, 228 (γ-spec) STL RC-0025 STL RD-0101 P or G 7  " " STL 500 g None NA 180 days

Uranium 234, 235, 238 (α-spec) STL RC-004 and RC-240 STL  RD-0210 P or G 7 4 oz 1 STL 50 g None NA 180 days Prep based on Eichrom Tech SOPs; sample size based on long count

Thorium-228, 230, 232  (α-spec) STL RC-004 and RC-240 STL  RD-0210 P or G 7  " " STL 50 g None NA 180 days A single sample volume to be used for isotopic U and Th analysis.

Radium 226, 228 (GFP) STL RC-004 and RC-240 STL RC-0040/0041 P or G 7  " " STL 50 g None NA 180 days EPA 903/904 (modified)

Uranium (total) STL IP-0002 STL MT-001 (ICP/MS-6020B) P or G 7 4 oz 1 STL 30 g None NA 180 days

Total Organic Carbon NA SW 846 9060 P or G 7 4 oz 1 STL 5 g None NA 28 days

Aqueous Samples (IA03,07,08,09)

Uranium 234, 235, 238  (α-spec) NA STL  RD-0210 P or G 1 L 1 STL 1 L HNO3 to pH < 2 NA 180 days Alpha spectroscopy

Thorium-232  (α-spec) NA STL  RD-0210 P or G " " STL " HNO3 to pH < 2 NA 180 days Alpha spectroscopy

Radium 226, 228 (GFP) NA STL RC-0040/0041 P or G 1 L 1 STL 1 L HNO3 to pH < 2 NA 180 days EPA 903/904 (modified)

Uranium (total) STL IP-0002 STL MT-001 (ICP/MS-6020B) P or G 250 mL 1 STL 100 mL HNO3 to pH < 2 NA 180 days Based on SW-846 6020

Gross alpha and beta NA STL-RC-0020 P or G 1 L 1 STL 250 mL Acid to pH <2 NA 180 days Based on SW-846 9310 and EPA 900.0

Total Suspended Solids NA EPA 160.2 P or G 250 mL 1 STL 100 mL NA NA 7 days

Geotechnical Analyses

Grain Size (sieve/hyrdrometer) NA ASTM D 421/422 P or G 1 kg (6) 1 TBD 1000 g None NA NA

Atterberg Limits NA ASTM D 4318 P or G 100 g 1 TBD 100 g None NA NA

Hydraulic Conductivity NA ASTM D 5084-03 or 5856-95 P or G 1 kg (6) 1 TBD 1000 g None NA NA Remolded

(1) STL SOPs included in QAPP Attachment B
(2) Bottles as planned by STL. Other materials or sizes may be acceptable.
(3) All samples for chemical analysis should be held at 4 degrees C in addition to any chemical preservation required.
(4) Holding time for calculated from day of collection, unless noted as being from time of extraction.
(5) Non-aqueous matrices include surface & subsurface soil (IA02, 03, 04, 05, 10), buildings (IA01; walls and floors), solids in sewers/drains/trenches (IA08), and sediment (IA09); 
      non-aqueous matrices do not include swipe samples.
(6) Some geotech methods (e.g., grain size) require large sample size for accurate determination, depending on soil type. Multiple bottles may be submitted.
(7) Either plastic or glass are acceptable; STL tentatively plans to provide 4-oz or 8-oz (as noted) glass jars for this project.
(8) A single 8-oz sample is sufficient for all radiolgical analyses (gamma spec, alpha spec, and GFP)
G = Glass
P = plastic
EPA = Methods for the Chemical Analysis of Water and Wastes, EPA-600/4-79-020.
SW-846: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. USEPA SW-846. Complete through Update IIIB, November 2004.
Bottle Sources:
STL: Bottles provide by STL-St. Louis

α-spec = analysis by alpha sepctroscopy
γ-spec = analysis by gamma spectroscopy
GFP = Gas Flow Proportional
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Table 4-2

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Field Sample and QA/QC Sample Off-Site Laboratory Quantity Summary

MATRIX/ANALYSIS Analytical Method Laboratory 1
Reporting Limit Goal (units 

as specified)

Estimated 
Field 

Sample 
Quantity

Matrix Spike 
(MS) or LCS

MS Duplicate 
or Matrix 

Duplicate (2)
Field 

Duplicate
Equipment 

Blank 7

USACE QA 
Split 

Samples 8

Non-Aqueous 3

Uranium 234, 235, 238 (γ-spec) STL RD-0101 (DOE GA-01-R) STL-St L  1.0 pCi/g (each isotope) 4 175 1/batch 5 1/batch 5 5% 1/day 5%
Thorium-232 (γ-spec) STL RD-0101 (DOE GA-01-R) STL-St L  1.0 pCi/g (each isotope) 4 175 1/batch 5 1/batch 5 5% 1/day 5%
Radium 226, 228 (γ-spec) STL RC-0040, 0041 (EPA 903/904) STL-St L  1.0 pCi/g (each isotope) 4 175 1/batch 5 1/batch 5 5% 1/day 5%
Uranium 234, 235, 238 (α-spec) STL  RD-0210 (DOE A-01-R) STL-St L  1.0 pCi/g (each isotope) 4 331 1/batch 5 1/batch 5 5% 1/day 5%
Thorium-228, 230, 232  (α-spec) STL  RD-0210 (DOE A-01-R) STL-St L  1.0 pCi/g (each isotope) 4 331 1/batch 5 1/batch 5 5% 1/day 5%
Radium 226, 228 (GFP) STL RC-0040, 0041 (EPA 903/904) STL-St L  1.0 pCi/g (each isotope) 4 180 1/batch 5 1/batch 5 5% 1/day 5%
Uranium (total) STL MT-001 (ICP/MS-6020B) STL-St L 50 mg/kg 180 1/batch 1/batch 5% 1/day 5%
Total Organic Carbon SW 846 9060 STL-St L 50 mg/kg 43 1/batch 1/batch 5% 1/day NA

Aqueous Samples (IA03,07,08,09)
Uranium 234, 235, 238 (α-spec) STL  RD-0210 (DOE A-01-R) STL-St L 1 pCi/L (each isotope) 4 60 1/batch 5 1/batch 5 5% 1/day 5%
Thorium-228, 230, 232  (α-spec) STL  RD-0210 (DOE A-01-R) STL-St L 1 pCi/L (each isotope) 4 60 1/batch 5 1/batch 5 5% 1/day 5%
Radium 226, 228 (GFP) STL-RC-0040, 0041 (EPA 903/904) STL-St L 0.5 pCi/L (each isotope) 4 60 1/batch 5 1/batch 5 5% 1/day 5%
Uranium (total) STL MT-001 (ICP-MS [6020]) STL-St L 10 ug/L 60 1/batch 1/batch 5% 1/day 5%
Gross alpha and beta STL-RC-0020 (900.0/9310) STL-St L 5 pCi/L (each) 60 1/batch 6 1/batch 6 5% 1/day 5%
Total Suspended Solids EPA 160.2 STL-St L 5 mg/L 60 1/batch 1/batch 5% 1/day NA

Geotechnical Analyses
Grain Size  (sieve/hyrdrometer) ASTM D 421/422 SJB/TBD 1 percent of total 15 NA NA 1 NA NA
Atterberg Limits (LL/PL/PI) ASTM D 4318 SJB/TBD NA 15 NA Each sample 1 NA NA
Hydraulic Conductivity ASTM D 5084-03 or 5856-95 SJB/TBD 10-7 cm/sec 15 NA NA 1 NA NA

(1) Laboratory information as of February, 2006. 
(2) For analyses using tracer (i.e., isotopic Uranium and Thorium), a laboratory control sample (LCS) and duplicate (LCSD) may be substituted for MS/MSD analyses.
(3) Non-aqueous matrices include surface & subsurface soil (IA02, 03, 04, 05, 10), buildings (IA01; walls and floors), solids in sewers/drains/trenches (IA08), and sediment (IA09); 
      non-aqueous matrices do not include swipe samples.
(4) Alpha-spec reporting limits shown are STL's limits as of February 2006 and are based on default (short count) analyses. U-235 result also includes any U-236 present in sample.
(5) Normal QC is one LCS and one laboratory duplicate for each analytical batch of 20 field samples or fewer.
(6) Normal QC for gross alpha/beta is one MS and one duplicate for each analytical batch of 20 samples or fewer.
(7) Equipment (field) blanks collected one per day. 
(8) USACE has indicated that QA split samples will be analyzed at 5 percent frequency for same radioogolical parameters as field samples.
α-spec = analysis by alpha sepctroscopy
γ-spec = analysis by gamma spectroscopy
GFP = Gas Flow Proportional
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Table 5-1

Quality Assurance Project Plan
Former Guterl Specialty Steel FUSRAP Site

Minimum Detectable Concentrations for COPCs 

Radionuclide/ 
Analyte Method

Solid MDC(1) 

(pCi/g) 

Aqueous 
MDC(1)(4) 

(pCi/L) 

Background 
Concentration 

(pCi/g) (3)

Preliminary 
Screening Level(2) 

(pCi/g) 
Gross Alpha EPA 900/SW-846 9310 NA 5 NA NC 
Gross Beta EPA 900/SW-846 9310 NA 5 NA NC 
Radium-226 Gas Flow Proportional 1 pCi/g 0.5 pCi/L NA NA
Radium-228 Gas Flow Proportional 1 pCi/g 0.5 pCi/L NA NA
Thorium-228 Alpha spec - short count (4) 1 pCi/g 1 pCi/L NA NA
Thorium-230 Alpha spec - short count (4) 1 pCi/g 1 pCi/L NA NA
Thorium-232 Alpha spec - short count (4) 1 pCi/g 1 pCi/L 1.05 1.1
Uranium-234 Alpha spec - short count (4) 1 pCi/g 1 pCi/L 1.75 13
Uranium-235/236 Alpha spec - short count (4) 1 pCi/g 1 pCi/L 0.08 8.0
Uranium-238 Alpha spec - short count (4) 1 pCi/g 1 pCi/L 1.75 14
Thorium-228 Alpha spec - long count (5) 0.1 pCi/g NA NA NA
Thorium-230 Alpha spec - long count (5) 0.1 pCi/g NA NA NA
Thorium-232 Alpha spec - long count (5) 0.1 pCi/g NA 1.05 1.1
Uranium-234 Alpha spec - long count (5) 0.1 pCi/g NA 1.75 13
Uranium-235/236 Alpha spec - long count (5) 0.1 pCi/g NA 0.08 8.0
Uranium-238 Alpha spec - long count (5) 0.1 pCi/g NA 1.75 14
Radium-226 Gamma spectroscopy 0.5 pCi/g NA NA NA
Radium-228 Gamma spectroscopy 0.5 pCi/g (6) NA NA NA
Thorium-228 Gamma spectroscopy NA (6) NA NA NA
Thorium-230 Gamma spectroscopy NA (6) NA NA NA
Thorium-232 Gamma spectroscopy 0.5 pCi/g (6) NA NA NA
Uranium-234 Gamma spectroscopy NA (6) NA NA NA
Uranium-235/236 Gamma spectroscopy 1 pCi/g (6) NA NA NA
Uranium-238 Gamma spectroscopy 1.5 pCi/g (6) NA NA NA
Uranium - total ICP-MS 50 mg/kg 10 ug/L NA NA

3. Estimated background concentration inferred from ORNL (1978) as described in DGAR (USACE, 2006; Section 2.5).

5. Long count is for improved sensitivity and requires 2 g sample and count time of about 7-10 hours.

1. Minimum Detectable Concentrations (MDCs) are highly matrix-dependent and may not always be achievable. MDCs listed 
are for STL's  alpha spectroscopy methods based on DOE HASL-300 Method A-01-R, and are current as of February 2006.

6. Gamma spec sensitivity is relative to Ra-226 and is a function of numerous sample-specific factors. STL will adjust count 
times to achieve required sensitivity. Th-228, Th-230, and U-234 cannot be reported by referenced method.

4. Short count is STL default MDC and is based on 1 g sample (solids) or  1 L (water) and count time of about 3 hours.

2. Preliminary Screening Level is concentration above background and determined as described in DGAR, Section 2.6.
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6.2 Traceability 
6.3 Control Charts 
6.4 Trend Analysis 
6.5 Matrix Spikes 
6.6 Replicates 

7.0 Data Quality Control 
7.1 Responsibilities 
7.2 Data review 
7.3 Processed and Transcribed Data 
7.4 Data Corrections 
7.5 Data Record Review 
7.6 Data Verification, Validation, and Approval 
7.7 Measurement Uncertainty 
7.8 Reporting Data 
7.9 Audits and Data Review 
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8.0 Document Quality Control 
8.1 General 
8.2 Document Control and Issue 
8.3 Document Changes 

9.0 Performance Assessment and Corrective Actions 
9.1 Responsibilities 
9.2 Informal Work Process Assessments 
9.3 Internal Quality Assessments 

10.0 Organizational Support 
10.1 Review of Requests, Tenders, and Contracts 
10.2 Subcontracting of Environmental Tests 
10.3 Purchasing Services and Supplies 
10.4 Service to the Client 
10.5 Complaints 
10.6 Control of Nonconforming Environmental Testing Work 
10.7 Corrective Action 
10.8 Preventative Action 

11.0 Critical Record Handling and Storage 
11.1 Records Retention 
11.2 Control and Maintenance of Documentation 
11.3 Records Management and Storage 

12.0 Internal Audits 
12.1 Project File Reviews 
12.2 Management Reviews 

13.0 References 
 
ON-SITE LABORATORY SOPs: 
 

SOP 1 – Training and Qualification 
SOP 2 – Balance Quality Control 
SOP 3 – Preparation, Control, and Traceability of Standards 
SOP 4 – Control of Laboratory Logbooks 
SOP 5 – Analytical Quality Control and Sample Flow 
SOP 6 – Sample Receipt 
SOP 7 – Sample Log-In 
SOP 8 – Sample Preparation 
SOP 9 – Gamma Spectroscopy 
SOP 10 – Waste Generation Procedure 
SOP 11 – Job Hazard Analyses 
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A - E Daily Quality      Date: 
Control Summary Report 
(DQCSR)       Week ending: 
 
 
USACE Project Manager: Ray Pilon 
 
Project No.: 86184 (Earth Tech) 
Contract No.:  W912P4-05-D-001 
Task Order No: 001 
 
 
 
 

 

WEATHER 
BRIGHT 
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CLEAR  
 

OVERCAST 
 

RAIN 
 

SNOW 
 

TEMPERATURE 
TO 32 

 
23 – 50 

 
50 – 70 

 
70 – 85 

 
85 UP 

 

WIND 
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MODERATE 

 
HIGH 

 

HUMIDITY 
DRY 

 
MODERATE 

 
HUMID 

 

Report No. 
000 

PERSONNEL & SUBCONTRACTORS ON SITE: 

 

 

 

EQUIPMENT ON SITE: 

 

 

WORK PERFORMED (INCLUDING SAMPLING): 
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 (Continuation Sheet) 
DATE:  ______________________________ 
 
WEEK ENDING:  __________________________ 
 

QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS): 

 

 

 

 

HEALTH AND SAFETY ACTIVITIES: 

 

 

 

 

 

PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN: 

 

 

 

 

 

SPECIAL NOTES: 

 

 

 

EXPECTATIONS FOR NEXT WEEK: 
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